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World’s 

largest 
weather 
satellite 


N elaborate complex of cameras 

weighing 830 pounds and 
scanning the entire cloud cover of 
the Earth every 24 hours, in sun- 
light or darkness. That’s about the 
size of the largest weather satellite 
ever built, scheduled for launching 
this summer. 

Nimbus-A, meteorologists have 
estimated, can do the work of hun- 
dreds of thousands of ground-based 
weather stations. It far exceeds the 
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Nimbus-A was designed to photograph 
entire earth’s weather every 24 hours. 


capabilities of the earlier TIROS 
weather satellite. Its eight-foot-high 
solar panels (see diagram below) 
provide power to the sensory ring 
carrying the camera systems and 
high resolution infrared radiometer 
(HRIR). The advanced vidicon 
camera system (AVCS) provides 
high resolution pictures of improved 
quality over the TIROS pictures. 
And HRIR is designed to send back 
pictures of the dark side of the 
Earth of a quality comparable to 
TIROS’s. Nimbus is also equipped 
with an automatic picture trans- 
mission system to provide cloud 
cover pictures to relatively inex- 
pensive ground receiving stations 
around the world. 

In contrast to TIROS, which is 
spin-stabilized, Nimbus is Earth- 
oriented and stabilized in all three 
axes. Its cameras always point to- 
ward Earth and its attitude control 
system keeps its solar paddles 
pointed at the Sun to receive solar 
energy. Scientists receive pictures 
90 seconds after they are taken. 
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Fred Hansen pole vaults 17 it. 4 

in. to set a new world record at the U.S.- 
U.S.S.R. meet at Los Angeles last 

July. Is the physiological limit 20 feet? || 
For scientific estimates of “ultimate” 
track and field records see the 

story starting on page 6. | 
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Religion and Healing 


Your article, “How Religion Helps 
to Heal” (July ’64) by A. J. Snider, 
comes as a shocking disappointment 
in your otherwise comparatively fine 
magazine. A more appropriate title 
for the article would be, “How to 
Treat Disease or Lunacy With More 
of the Same.” 

HERBERT KOLLER 

Vancouver, B. C. 

Canada 


I do not berate magazines for print- 
ing articles with which I do not 
agree, nor do I stop buying them in 
fits of anger at such articles: I buy, 
or don’t buy them according to their 
overall value to me. 

But every now and then it is neces- 
sary to give the editor a little hell 
when he seems to be straying from 
the policy which makes a magazine 
worth reading. I’m thinking of “How 
Religion Helps to Heal.” 

At the very most, this article (con- 
densed) might deserve printing as 
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part of a double-header, pro and con. 
Presented by itself, it is an offense 
to anyone—and I had the impression 
such were Science Digest’s intended 
audience—accustomed to impartial, 
rational judgement. 

The author is not a reporter, he is 
a rabid partisan. The fact that the 
opinions expressed are all couched as 
quotations (all, of course, from his 
own side of the fence) does not 
mitigate this; neither does his style, 
and admittedly impeccable imitation 
of that used by modern suburban 
preachers of the no-particular-creed, 
name-no-names persuasion. 

He does us a service, of course, by 
showing just how extraordinarily 
condescending and narrow-minded 
the clergy is on this issue. But this 
is far outweighed by the disservice 
he does the medical profession by 
implication from his carefully slant- 
ed statements. 

ANTHONY BUCKLAND 
Vancouver, B. C. 
Canada 


Man is an unpredictable mystery, 
and science by now should be used to 
surprises. Please then, let us not 
condemn something we admittedly 
know nothing about and publish it 
as a fact in the name of science. The 
psychic field is being explored with 
great interest by many intelligent 
minds. Rev. Dr. Paul B. McCleave 
is quoted in your article “How Re- 
ligion Helps to Heal” as saying, “I 
would like to know what happens to 
them (patients who have gone to 
faith healers). No doubt their cancer 
or their alcoholism becomes worse.” 
He admits that he doesn’t know what 
happens to them. 

Let us not be so smug and lazy 
and cozy in our theories. At this 
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point, we need men who are willing 
to gather empirical evidence, not is- 
sue dogmatic statements. 
CAROLINE CARRERA 
Arlington, Va. 


Psychiatry and the soul 


Three articles in the July issue dem- 
onstrate the popular interest in sub- 
jects which are purely speculative: 
“How Religion Helps to Heal,” “Do 
You Need Eight Hours Sleep?,” 
and “Inside Psychiatry Today.” 
Psychiatry is not science. It is 
either a substitute for religious teach- 
ing, or it is the religion of atheism. 
In the first place, modern psychi- 
atry is undisciplined. It does not 
seriously suggest the possibility of a 
higher power and authority than the 





“It’s a lot more serious than you think— 
he’s my psychiatrist.” 
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human mind. It assumes that the 
physical brain and the mind of man 
are one and the same thing. It then 
proceeds to attribute all spiritual, 
emotional and mental joy or suffer- 
ing to physical phenomena, even as 
Darwin attributed the almost divine 
nature of man to the process of di- 
gestion and reproduction. 

Man is a spiritual being created, 
and still in the process of unfolding, 
in the image and likeness of God. 
The enduring spirit has taken on 
many forms; and man is that highest 
form, that highest center of this uni- 
versal spirit, with all its memories, 
all its instincts, all its past experi- 
ences. This is the whole man, the 
eternal living consciousness. This is 
the soul-mind which psychiatry can- 
not recognize. It cannot be counted, 
measured, analyzed. It cannot be 
classified, and its thoughts reduced to 
specific formulae, acting in certain 
ways under similar conditions as a 
unit, an animal without self control. 

C. B. SMITH 
Arlington, Va. 


Harmless additives? 


Honestly now, are all those food 
additives mentioned in “What Do 
Those Food Labels Mean?” (Aug. 
64) as harmless as the authors im- 
ply? 

With all the talk of the potential 
harmfulness of insecticides in our 
food and drink, as shown in the 
article “Was Rachel Carson Right?” 
in the same issue, I feel we all have 
a right to know even though we can’t 
do much about it at present. 

As a frustrated scientist I love 
your magazine. 

Mrs. BERTHA GORDON 
New York, N. Y. 
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Learn to read 





in 30 hours 


WENTY Freeport, N.Y., kinder- 

garten children have learned to 
read at a second-year level after 30 
hours of instruction. Each had an 
individual tutor, of course, but the 
tutor is a machine. 

At first, a child is free to peck at 
keys at random. The machine prints 
and pronounces the letters. Pretty 
soon the machine starts asking the 
child to type certain letters. His 
fingernails, painted to match the 
keyboard, give him a clue. All keys 
except the right one are locked. The 
machine combines the letters into 
words and pronounces them, then 
goes on to sentences. 

The machine can point out letters 
and words on a moving printed dis- 
play above the typewriter. It links 
words to known objects with pic- 
tures flashed on a screen to the 
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right. When a child is asked to pro- 
nounce, the machine records his 
answer and plays it back so he can 
compare it with the model. 

The child is always on his own. 
The whole thing is very low pres- 
sure. One 51-year-old liked the 
machine teacher better than a hu- 
man teacher ‘“‘because I can run it 
with my finger.” 

The designers of the machine, the 
McGraw-Edison Co. have working 
for them the learning capacity of a 
child which is at its peak from two 
to five. They also depended on 
early-learning methods worked out 
by Professor Omar K. Moore of 
Rutgers U. and others. 

Over the five-month test, the ma- 
chine tutor pushed its pupils ahead 
of an equal group getting regular 
instruction by 1.7 months. 








Olympic Records... 
where will they end? 


How fast can a man run or swim? How high 

can he jump? What records are most likely 

to fall at this year’s Olympic games? Here 

is what science knows about an athlete’s 

physiological limits and how close he can 
come to reaching them. 


by Bruce H. Frisch 


A T THE 1960 Olympic Games in 
Rome, 18 men’s track and field 
records fell. Since only three of 
these are now world records, a host 
of new marks should be set this 
year at Tokyo. Every ‘“‘insurmount- 
able barrier” seems made of tis- 
sue paper — the four-minute mile, 
the 16-, then the 17-foot pole vault, 
the seven-foot high jump, the 60- 
foot, then the 64-foot shot put. 
Where will it stop? Aren’t there 
any limits? 

Scientists take physiological 
limits for granted, but have trouble 
deciding exactly where they are. 
One of the first attempts to calcu- 
late ultimates by more than hunch 
was made in 1906 by A. E. Ken- 
nelly. He plotted curves of the 
world records and from them pre- 
dicted the possibility of the 3:58 


Wide World 

Roger Bannister broke the four- 
minute mile in 1954. His secret 
was powerful lungs. 


mile set in 1954. He replotted his 
curves in 1926. Other men have 
published their own from time to 
time up to 1956. 

The most extensive conclusions 
were drawn from them by Profes- 
sor A. V. Hill of the U. of London 
in 1925. He plotted on log-log pa- 
per average speed for the race ver- 
sus time to complete the race. He 
graphed men running, walking, 
swimming, bicycling, rowing and 
skating, some women’s races and 
some horse races. Each group, such 
as men running, fell approximately 
on a straight line, and all the lines 
were parallel. 

Some records fell slightly below 
the line. These, he figured, were 
not quite up to the general level of 
performance being set at that time 
and were most vulnerable to being 
broker:. 

As the years passed men reached 
a new level of performance and the 
line rose. Hill found little difference, 
however, between the horse-racing 
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Short- and middle-distance men can run now, 
breathe later. A 100-yard dash man holds his 
breath the entire race, and his ability to run 
without air can’t be improved by training. 


records of 1721-1832 and 1880- 
1905. ‘The horses of 150 years ago 
could run just as fast as their mod- 
ern successors,” he concluded, ques- 
tioning claims that selective breed- 
ing has improved race horses. 

This finding backed up the idea 
of a limit for humans. 

Since all the lines of performance 
were parallel, Hill felt that there 
was a common fatigue mechanism 
working in all events and in both 
humans and horses. 


Oars are gears 


Thus, although bicycling speeds 
were about twice those for running 
at the same distances, cyclists tired 
at the same rate as runners. Hill 
explained that the gearing reduced 
the speed of the legs for better mus- 
cle efficiency. His work in physiol- 
ogy had led him to believe that one 
maximum effort per second was 
most efficient. 

Oars in rowing act just like gears. 
Their length has evolved until the 
customary stroke count is 30 to 40 
per minute. Thirty strokes per 
minute gives 60 movements per min- 
ute or one per second, counting 
the stroke as one movement and the 
return as another. 

As speed goes up, efficiency falls. 
Hill estimated that the energy con- 
sumed in a race went up approxi- 


mately as the square of the speed. 
To use the minimum energy, or 
conversely, to get the maximum 
average speed out of a limited 
amount of energy, a racer should 
maintain a perfectly even pace. 

Years later, in 1954, Franklin M. 
Henry in the Department of Physi- 
cal Education, U. of California at 
Berkeley, tried to look further into 
the law of fatigue Hill had thought 
was buried in the record book. 
Henry graphed world records for 
men running by plotting average 
speed vs. the log of running time 
and drew a smooth line through the 
points. As before, records below the 
line were the most vulnerable. At 
the peak, around 200 yards, run- 
ners made their fastest average 
speed. Speed dropped toward the 
shorter distances because of the 
start. 

Henry assumed that “maximum 
speed in running is limited by the 
energy reserves available for con- 
version into work.” He set up an 
equation giving speed in terms of 
four sources of energy in the body 
minus energy expended in over- 
coming the resistance of the muscles 
themselves. 

The body first calls on a readily 
available but quickly expended 
source of energy, then successively 
depends on less and less powerful 
but longer and longer lasting energy 
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Wide World 


Russia’s Valery Brumel holds the world’s high-jump record at 7 feet, 51/2 inches. His 
faster approach gives him more kinetic energy to convert to height. 


reserves. Henry juggled the size of 
all the factors to make the curve of 
his equation fit the curve of running 
records. 

If the true values of all the fac- 
tors in Henry’s equation were de- 
termined by experiment, it might 
be possible to draw a curve of the 
theoretical ultimate records. We 
can’t do that yet, but we know 
enough about the athlete as an 
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energy machine to get a more gen- 
eral idea of what the limits might 
be. 

His fuel is blood sugar, glucose, 
which is oxidized into pyruvic acid 
to produce energy. Some glucose is 
stored in the liver and muscles as 
glycogen. When needed, it is con- 
verted back into glucose. Blood 
sugar and glycogen deliver quick 

(Text continued on page 11) 
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The mathematics 
of speed 


World’s records for races de- 
pending on muscle power fall 
approximately on a straight line 
when plotted log of average speed 
versus the log of distance or log 
of elapsed time. Short distance 
records depart from a straight 
line because of the standing start. 
Records that fall below the line 
are most vulnerable. 

The formula for the curve is 
log r = b-alog t¢ (or d). As rec- 
ords improve, the curve rises 
and b increases. If records ap- 
proach but never reach a limit, 
b will behave as at left. 

A straight line may be an over- 

simplification. In a different ap- 
proach, track records are plotted 
average speed against log of 
time or distance (just to com- 
press the graph). The bumps 
and dips are seen as being in 
step with energy flow in the 
body. A formula for speed is set 
up in terms of energy flow from 
four sources in the body and the 
wasteful absorption of energy by 
the muscles, all as a function of 
time. It is then fitted to the rec- 
ord curve. The formula has the 
forms speeds ay Tes se 
+ a4 —k,t eS as oX6, 
The symbol ¢ is the elapsed time 
since the beginning of the race. 
Each of the four stores of energy 
has a characteristic constant a 
and a half-time k which is the 
period in which half the store of 
energy is used. 





Log speed r 


Log time t or distance d 


Historical time 


Log time t or log distance d 
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energy at a high rate, and are the 
main sources for all but the longest 
events, when the body falls back 
on its fat. Fats deliver energy at a 
much lower rate, but in the end 
may furnish two and a quarter times 
as much. 

An athlete can consume glucose 
faster than he can supply oxygen 
by turning it into lactic acid. Even- 
tually lactic acid must be oxidized 
or neutralized by buffers in the 
blood. He can postpone the oxida- 
tion until later and let the acid 
build up to an amount requiring 
about 15 liters of oxygen. This is 
called his oxygen debt. 

An increasing concentration of 
acid causes increasing discomfort 
until finally the muscles don’t re- 
spond. This we call fatigue. 

One-hundred-yard-dash men run 
entirely on the oxygen debt. Most 
hold their breath during the entire 
race, because it is anatomically 
easier to run with the chest held 
high and the abdomen tensed. 

Hill estimated that a runner can- 
not exhaust himself completely be- 
fore about 50 seconds or one quar- 
ter mile. At shorter distances he is 
not limited by his supply of energy 
but by how fast he can use it. 
That’s why Roger Bannister, the 
first man to run a four-minute mile 
and also a physician, says, “‘Sprint- 
ers are born, not made.” Their 
ability to run without air can’t be 
improved by training. 

As the race becomes longer, the 
oxygen debt becomes less important. 
Middle-distance runners depend 
more on their oxygen intake and 
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long distance runners depend on it 
almost entirely. 

Second wind is when oxygen in- 
take equals oxygen consumption 
and the runner has stopped piling 
up an oxygen debt. M. H. Lietzke, 
a chemist at Oak Ridge National 
Laboratory, gives it credit for the 
second bump on the record curve. 

From these facts, it is tempting 
to conclude that the limit is the 
normal top breathing capacity of 
the lungs, about four liters per min- 
ute. But great athletes are not 
normal. 


Champion inhalers 


Thomas K. Cureton ran 200 
champions through the Physical 
Fitness Research Lab at the U. of 
Illinois. In one test, they ran to 
exhaustion on a treadmill. They 
lasted an average of 2.59 minutes 
compared to 1.70 minutes for nor- 
mal young men. One reason for 
their superiority was that they 
could take in 16 percent more ox- 
ygen. Roger Bannister had the 
highest oxygen intake rate of any- 
one tested. He was also the weak- 
est. In fact, Cureton found the 
athletes highly specialized for their 
own events. 

More importantly, they used 
their oxygen more economically so 
needed less. The end result was 
that they could meet their reduced 
oxygen expenditure more complete- 
ly with their higher oxygen intake, 
went more slowly into oxygen debt 
and therefore reached their limit 


later. Partly this is the learned econ- 
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Some athletes would rather eat their way to 


records than train, but an 


American Medical 


Association panel declared, “There are no magic 


foods which produce super 


omy of movement that makes the 
best performances seem effortless. 

These are the gains of training. 
Trying to push themselves closer to 
the limits, many athletes have 
adopted sterner and sterner train- 
ing routines. Sometimes their an- 
nounced aim is to increase their 
lactic acid tolerance. Yet Cureton 
found that his 200 champions could 
not force themselves into a greater 
oxygen debt than ordinary, unheroic 
college students. Japanese athletes, 
who have traditionally practiced 
their events until they dropped, 
have lost patience with these meth- 
ods. The Japan Amateur Athletic 
Association has sunk $6,000,000 in- 
to a study to find training methods 
that will give better results. 

In 1954, the Australian John 
Landy strained to break the four- 
minute mile by running twenty 
miles a day. He was one of the 
early members of the hard-training 
school. Roger Bannister, on the 
other hand, limited himself to a 
half hour’s practice a day in 1953 
and upped it to an hour in 1954. 
He didn’t believe in any more train- 
ing than he enjoyed. He also con- 
centrated on saving energy by run- 
ning at constant speed except for 
a kick in the last 300 yards from 
the tape. 

Bannister beat Landy to the 
four-minute mile and defeated him 
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power or agility.” 


when they met in a race at Van- 
couver. Bannister claimed that, “it 
is neither necessary nor desirable 
to spend unlimited time and ener- 
gy” on running. Excessive training 
hastens recovery, ‘“‘but it has yet to 
be shown that performance is bet- 
ter on the day of the race.” 

Long-distance events are physio- 
logically much more complicated. 
The runner suffers a drop in blood 
sugar, nervous fatigue, dehydration, 
lack of salt, perhaps has metabolic 
disturbances and a disrupting rise 
in body temperature. An attempt 
to gauge a physiological limit is 
nearly impossible at present. 

Hill and others who studied the 
straight line log-log curves con- 
sistently noted that the records 
drooped far under the line at longer 
distances. They felt the records 
were poor because runners neglect- 
ed these races. Their critics cited 
the departure as proof the curves 
were invalid. Today we are finding 
that hard training works in the 
endurance races and expect these 
records to show the most spectacu- 
lar advances. At long distances, 
Bannister says, “we are just begin- 
ning to realize the amount of train- 
ing the body can endure.” 

Training for field events is done 
with a quite different aim, to perfect 
form. Records have improved in 
jumps. A new advance in form 
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brings a sudden big gain. Then 
there is a lull after everything has 
been squeezed out of the new style 
until a newer twist comes along. 

By mechanical analysis, Geoffrey 
H. G. Dyson, the chief national 
coach of the British Amateur Ath- 
letic Association has cut through 
the welter of styles to the basic pos- 
sibilities. In high jumping, for in- 
stance, the Olympic record has im- 
proved over two feet in 64 years, 
but the jumpers have never raised 
their centers of gravity more than 
about four feet. By crossing the 
bar lying flat out they have learned 
how to pass over a higher bar with- 
out really making a higher jump. 
Tall jumpers are at an advantage 
because their centers of gravity are 
higher to begin with. 


It's all in the sprint 


Pole vaulters clear great heights 
because the vaulter converts his 
running momentum into vertical 
lift with the addition of some spring 
at the bottom and push-off at the 
top. A top sprinter going 36 feet 
per second should be able to clear 
about 20 feet. Of course, the pole 
slows him down, but lighter poles 
like the new ones of fiberglass have 
allowed faster runs. Cornelius War- 
merdam introduced a longer run in 
which he could gain a higher speed. 
High jumpers are also trying faster 
approaches now. 

The pole-vaulting record has 
risen almost five feet and may go 
up another foot and a half to 17 
feet this year. One advantage of the 
new fiberglass pole is that it con- 
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serves some of the vaulter’s kinetic 
energy. It absorbs energy by bend- 
ing at the beginning and returns it 
when it straightens at the top. 

A perfect combination of the 36- 
foot-per-second sprinter and the 
seven-foot high jumper who has a 
vertical velocity of 16 feet per sec- 
ond would make a 36-foot broad 
jumper. A perfect combination is 
impossible. For one thing, the 
broad jumper can spend little more 
than half as long pushing off as the 
high jumper. He tries for the best 
compromise, but may limit himself 
by his 120-to-140-foot approach 
run. Dyson points out that sprinters 
don’t hit top speed for 180 feet. 

R. J. Whitney has suggested a 
very simple limit in weight-lifting— 
the counterweight effect of the lift- 
er’s body. 

Other events can be similarly 
analyzed, if not as neatly. 

Some athletes find the idea of 
eating their way to a record much 
more pleasant than training for one. 
The first of the ancient Greek 
Olympic competitors put their faith 
in a vegetarian diet. A nineteenth- 
century British distance runner 
hopefully stuffed on mutton, stale 
bread crusts and old beer. Today’s 
athletic fad foods have more sci- 
entific names but amount to the 
same wishful thinking. 

In 1953, the Council on Foods 
and Nutrition of the American 
Medical Association sponsored a 
study of sports nutrition. It found: 
“There are no magic foods which 
produce super power or agility.” 

Jean Mayer and Beverly Bullen 
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of the Department of Nutrition, 
Harvard School of Public Health, 
brought the subject up to date in 
1960. They checked diets contain- 


ing extra protein or supplements of. 


vitamins A, B complex, C, E and 
wheat germ oil. They looked into 
the worth of gelatin in adding to 
an energy reservoir in the muscles 
and alkalinizing agents for neutral- 
izing lactic acid. In every case, the 
facts were negative or inconclusive. 
In short, “Any well-balanced diet 
is all that athletes actually require 
for peak performance.” 

“Yeah,” the wise-guys of the 
locker room may concede, “but how 
about drugs?” Drugs are banned 
from the Olympics. A Danish 
bicycle racer died at the Rome 
games in 1960. Reports said he had 
taken drugs, but a Danish commit- 
tee declared later that he had died 
of a heat stroke. A massive in- 
vestigation of drugs in sports is go- 
ing on right now in Italy. Mayer 
and Bullen cautioned that caffeine, 
by simply masking fatigue, might 
lead an athlete beyond his limit of 
endurance. 

To clear up the issue, the AMA 
set up a special Committee on 
Amphetamine and Athletics. A 
review of scientific literature turned 
up no sound evidence that amphet- 
amine (benzedrine) improved per- 
formance, but the committee com- 
missioned two new experiments with 
the drugs secobarbital and amphet- 
amine. 

Secobarbital was really bad. 
Athletes thought they were doing 
better when they were doing worse. 
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The data on amphetamine were 
more ambiguous. One tester found, 
in general, no effect either way. An- 
other tester reported a genuine im- 
provement in performance. 

There is no doubt, however, 
about the big jumps in performance 
made possible with better equip- 
ment. Pole vaulting went from 
wood to bamboo to steel to fiber- 
glass poles. Runners wear lighter 
shoes. High jumping and _pole- 
vaulting pits are softer and safer 
and inspire more confidence. Other 
examples are asphalt runways for 
javelin-throwers and jumpers, start- 
ing blocks, the elimination of waves 
in swimming pools, a concrete ring 
for shot put and discus, and spring- 
ier tracks. But what better equip- 
ment does is not break through 
physiological limits; it knocks down 
artificial barriers to reaching the 
limits. 

The limits are still there. Won- 
der foods can’t breach them; drugs 
may. Training can do little to bring 
the sprinter closer to them, but is 
more effective at middle distance 
and best in endurance races. 

The limits are difficult to set with 
accuracy. Brutus Hamilton of the 
U. of California and head Olympic 
coach predicted 26 ultimate records 
in 1934. Nineteen have fallen. His 
example makes men cautious. And 
even if there are physiological lim- 
its, that doesn’t mean there is a 
limit to how long records will be set. 
Roger Bannister thinks they will go 


“on forever, creeping closer and 


closer to the limits, but never get- 
ting there. 
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What we know about 
the moon now 


by Bruce H. Frisch 


HE city of St. Louis could be 
sitting on the moon, and we 
wouldn’t be able to recognize it 
through a telescope. Nothing small- 
er than 3,000 feet across can be 
seen on a moon picture taken from 
earth. At this resolution, Air Force 
experiments with serial photographs 
show, the streets, rivers and build- 
ings of St. Louis dissolve into a 
featureless blur. This is little help 
to an astronaut interested in what 
the surface of the moon is like on 
a man-sized scale, and is the reason 
for Ranger. 
The last picture taken by Ranger 
7 before it hit the moon on July 31 
shows objects down to one and a 
half feet, good enough to outline a 
crater three feet across. 
Previously, scientists had resort- 
ed to indirect methods of doping out 
the moon’s surface. They found that 
the moon reflects seven percent of 
the light hitting it. They found 
that the surface is hot enough dur- 
ing the day to boil water, but cools 
abruptly during an eclipse. An inch 
below, radio microwave probes 
measured practically no tempera- 
ture variations. When observed 
with radio microwaves from about 
nine feet to four inches in length, 
the moon appeared smooth and un- 
dulating. At shorter infrared wave- 
lengths, the surface seemed rough. 
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At the wavelengths of visible light, 
the surface also seemed rough. Thus 
when the moon was full, the edges 
were just as bright as the center. 
Objects smooth to visible light, such 
as an egg, had a dark outline. 

A layer of dust seemed to fit all 
these facts. It would be smooth on 
a large scale, with a rough, matte 
surface on a small scale. It would 
be an excellent insulator, making it 
hot on top, cold below. Estimates 
of the thickness of the layer ran 
from zero to miles. 

But steep slopes should be bare 
and should polarize light differently 
from dust-covered flats. Observa- 
tions showed they did not. Though 
the observations were not consider- 
ed positive, one could still take this 
as evidence against dust. Follow- 
ing various theories on how the sur- 
face was shaped then led to many 
bizarre, but legitimate, conclusions. 

Dr. Charles R. Warren, from the 
Military Geology Branch of the 
U. S. Geological Survey, thought 
the surface was a skeletal fuzz 
“about one inch thick, that con- 
sists mostly of open space. The 
structure could be a mesh or a 
Tinker-Toy structure, or it might 
resemble that of snowflakes or rein- 
deer moss.” 

A British astronomer, V. Axel 
Firsoff, suggested that “the lunar 
surface was completely encased in 
frothy rocks, lighter than water,” 
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composed of volcanic glass which 
swelled 20 to 50 times its original 
volume when it spewed out into the 
vacuum. : 

A similar kind of rock was pictur- 
ed by a Russian group. They call- 
ed it “lunite” and estimated it had 
an average thickness of 90 feet. 

The dark, smooth areas called 
maria or seas by Galileo, were the 
subject of a few special theories. It 
was in a mare, the Sea of Clouds, 
that Ranger 7 landed. 

Maria are the lowest areas on the 
moon, so were likely spots for true 
seas if there was water. A British- 
born Princeton U. scientist, John J. 
Gilvarry, claimed there once was 
and it has since evaporated, leaving 
behind remains of living things. 

Dr. Thomas Gold at Cornell U. 
sketched, instead, a sea of dust 
slowly flowing like a heavy liquid 
by electrostatic repulsion. 
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Resolution similar to what had been obtained from the ground appears in this Ranger 7 
shot taken 480 miles from the moon. Box marks the craft’s landing area. 





























The seas do have a flooded look. 
The most widespread explanation is 
that they are filled with lava flows. 

Ranger 7 took pictures down to 
1,000 feet above the surface and 
sighted craters of all sizes down to 
three feet in diameter. Some had 
sharp edges and some had rounded 
edges. 

As the pictures were first shown 
to the press, Dr. Gerard P. Kuiper, 
Lunar and Planetary Laboratory of 
the U. of Arizona, and Dr. Eugene 
Shoemaker of the U. S. Geologi- 
cal Survey gave their impressions 
after studying the pictures about 
two hours. 

Dr. Kuiper said, “I had, myself, 
frankly expected something that 
has not shown up, namely that the 
lunar surface on the maria, that is, 
on these lava fields, would have a 
lot of furrows and cracks, fissures. 

“We are not dealing here with 
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enormous layers of dust... . It is 
not like sand... .” 

He then explained the rounded 
edges of some craters by saying, 
“The moon is constantly being 
bombarded by large and small par- 
ticles . . . so there is a constant rain 
on the moon, and naturally this has 
the effect of erosion and will cause 
a softening of the lines. ... 

“The surface is basically a lava 
surface, although rounded by this 
rain of small particles so that the 
upper few inches and maybe as 
much as a foot would be modified 
by these impacts,” which Dr. Shoe- 
maker said would produce a “very 
porous upper layer which does not 
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extend a foot and a half in depth, 
but only extends probably at this 
place a few inches. . .” He added, 
“J still feel [the lunar surface is] 
probably composed of debris.” 

Asked if he would be afraid of 
going right through if he put his 
foot down, Dr. Shoemaker said, “I 
don’t think I would be very worried, 
no.” 

Five days later, Dr. Kuiper told 
Congress, “I am willing to bet that 
if you walked on the moon it would 
be like crunchy snow.” A silent 
crunch, of course, in the vacuum. 

A slightly different interpretation 
came from Dr. Fred C. Hess, as- 
sociate astronomer at the American 


“A remarkable clustering of very small craters’’ grows out of the light mark in the 
previous box. It is part of the ray from a large crater and “poison” to an Apollo landing. 














“An enormous fragment” about 300 feet long lies uncovered in the dark crater at the 
left (above), proving that the soft top layer of the moon is thin. Craters at right showed 
up in the preceding box. “The last gasp of the spacecraft” is the picture below taken 
from 1000 feet and cut off during transmission by the impact. 
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Museum-Hayden Planetarium in 
New York. He felt “it would be in 
the ball-park” to compare the sur- 
face with loess, a yellow, clay-like 
material covering the Midwest 
which is firm and compact but not 
hard like a rock. 

The pictures failed to prove that 
the sea is a lava field, he felt, be- 
cause there was ‘‘no evidence of 
the sort of flow patterns one would 
expect from a lava field.” 

This is a sensitive point among 
scientists, because some say the sur- 
face of the moon has been carved 
mostly by volcanoes, while others 
say the moon is volcanically dead 
and has been shaped mostly by 
meteorite impacts. 

If the moon has volcanic activity, 
Dr. Harold C. Urey of the Cali- 
fornia Institute of Technology 
thinks the source of heat may be 
radioactivity, as it is on earth. An 
even more powerful source of heat 
has been suggested by Dr. Zderek 
Kopal, an astronomer at the U. of 
Manchester, England. He calculates 
that tidal forces on the moon are 
100 times those on earth. This may 
heave the surface up and down by 
15 feet each month to produce in- 
ternal temperatures by friction of 
1,000° C to 2,000° C. 

In 1959, Nikolay Kozyrev, a 
Soviet astronomer, sighted what 
looked like gas escaping from the 
crater Alphonsus. At least six scien- 
tists have seen red or pink spots, 
which are sometimes glowing or 
sparkling, in Alphonsus or the cra- 
ter Aristarchus. On the basis of 
spectrographs, Kozyrev has decided 
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they are caused by hot volcanic 
gases containing hydrogen. Dr. 
Kopal and Dr. Thomas W. Rack- 
ham, also from the U. of Manches- 
ter, have a non-volcanic explana- 
tion. They say the red spots may 
be the luminescence of materials on 
the surface of the moon under the 
bombardment of particles from so- 
lar flares. 

Whether they are volcanic or 
meteoritic, Aristarchus and other 
large craters are at the center of 
light colored rays hundreds of miles 
long. Ranger 7 landed right on top 
of one from Copernicus. The photo- 
graphs revealed, said Dr. Kuiper, 
that the debris thrown out of the 
moon to make the rays had been 
made up of more than the light, 
fluffy material often suggested in 
the past. It had included ‘some 
pretty sizeable rocks, able to make 
secondary craters in great numbers. 
These areas by and large would be 
rough.” 

For landing craft, “one type of 
terrain that one should avoid like 
poison is these crater areas.” 

On the other hand, Dr. Kuiper 
was encouraged by his estimate 
that primary craters from which the 
rocks come cover only about one 
percent of the surface. 

This means there should be 
plenty of smooth spots to land 
Surveyor in late 1965 or 1966. Two 
more Ranger flights will come first. 

“There is no way we can measure 
directly the bearing strength of the 
lunar surface without putting some- 
thing down on the lunar surface and 
patting it, so to speak,” says Dr. 
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Shoemaker. Surveyor will have a 
mechanical arm to do just that. It 
will also scrape furrows and hold up 
pieces for two television cameras to 
look at. The cameras will look at 
the rest of the vicinity too; a seis- 
mometer will measure moonquakes, 
and a detector will tally microme- 
teorite hits. 

In 1966, Lunar Orbiter will orbit 
low over the 25,000-foot mountains 
to photograph the gaps between the 
Ranger and Surveyor local landings. 

Finally, manned landings are 
scheduled for 1970. The Lunar Ex- 
cursion Module in which two as- 
tronauts will land from an orbiting 





SCIENCE DIGEST 


Apollo spacecraft can remain up- 
right if one leg drops into a crater 
as deep as 24 inches. The smallest 
craters seen in the Ranger 7 pic- 
tures are about 18 inches deep. 

Dr. Kuiper noted one big gap left 
by Ranger when he said, “I think 
that the theory of the moon is not 
immediately affected by these ob- 
servations.” 

That may have to wait until a 
landing by the astronauts, who are 
being trained in geology. 

As Dr. Urey says, only men 
standing on the moon can grasp the 
significance of its many and com- 
plex phenomena. 
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The men who shot the moon 


is LONG-DELAYED but finally successful effort to get close-up photographs 
of the moon was the work of a dedicated group of men who make up the 
Jet Propulsion Laboratory. The laboratory, a branch of the California 
Institute of Technology in Pasadena, works for NASA. 

Dr. William H. Pickering, director of JPL, heads an organization that has 
scored brilliant successes in the instrumented exploration of outer space. 

For the Ranger project, one of JPL’s programs whose beginnings were less 
than brilliant, the laboratory in December, 1962, called in Harris McIntosh 
Schurmeier. Forty-year-old Schurmeier, the project’s manager, has about 
400 people working under his supervision. His biggest contribution to the 
Ranger, aside from coordinating all the details of the project, was to rid it of 
unnecessary complexities and concentrate on getting good shots of the moon’s 
surface. As an aeronautical engineer, Schurmeier has worked on the Ranger, 
Surveyor and Mariner space exploration programs. 

Schurmeier has spent his entire professional life at JPL, after graduating 
from Cal Tech in 1945 and taking two years of postgraduate work there. 


He had previously been a Navy pilot. 


The business end of the Ranger project, the six television cameras, is the 
responsibility of Bernard P. Miller of RCA, which built them. The cameras, 
a complex weighing 382 pounds, were designed and built by engineers and 
technicians at the Astro-Electronics Division of RCA at Princeton, N. J. 
Thirty-six other subcontractors have worked on the Ranger series, from Ace 
of Space, Inc., Pasadena, to X-Cell Tool and Manufacturing Company, 
Hawthorne, Calif. Twelve hundred other concerns also contributed. 
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The mystery of the 
biological clocks 





Why do flowers bloom in the spring? How do birds 


know it’s time to fly south? Why do you feel more ac- 


tive at certain times of day? Scientists are beginning 
to unravel the riddle of nature’s built-in timepieces. 


by Andrew Hamilton 


LL living things seem to be able 
to tell time. How, has long 
been a puzzle. Today, a handful of 
scientists are studying the relation- 
ship between the earth’s 24-hour 
day-and-night cycle and these mech- 
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anisms, popularly called “biological 
clocks.” 

There are two distinctive features 
of the ability of plants and animals 
to measure the passage of time: 

“Circadian rhythm”—from Latin 
meaning “about a day.” In biology, 
this refers to patterns of rhythmic 
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activity which repeat themselves in 
living organisms almost every 24 
hours. Examples are cell division, 
respiration, photosynthesis, metab- 
olism and physical activity whose 
high and low points can be predicted 
and plotted on curves. 

“Photoperiodic respons e’’—te- 
sponse regulated by the period of 
daylight. This means, in effect, that 
plants and animals have inherited a 
“memory” or knowledge equivalent 
to our calendar. When a day is a 
certain length, they know it is time 
to flower, to fly south, or to grow 
winter fur. 


Upsetting the rhythm 


The existence of circadian 
rhythms and photoperiodism has 
been demonstrated in many ways. 
Dr. Karl Hamner of the University 
of California, Los Angeles, exposed 
soy bean plants to 8 hours of light 
and 16 hours of darkness, a full 
circadian cycle. At the end of such 
treatment, the plants flowered. 
When the period of darkness was 
lengthened to 24 hours, making the 
cycle 32 hours long, no flowering 
occyrred. The circadian rhythm had 
been upset. 

But flowering took place when 
multiples of 24 hours were used. 
For example, flowering occurred 
after 8 hours of light and 40 hours 
of darkness (a 48-hour ‘“‘day”’), and 
also after 8 hours of light and 64 
hours of darkness (a 72-hour 
“day”). 

“This proved,” said Dr. Hamner, 
“that a plant needs a full 24 hours, 
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or a multiple thereof, for normal 
development. No amount of experi- 
mentation has been able to slow 
down or speed up this rhythm or to 
affect its regular order.” 

The most that can be done is to 
re-phase the cycle—to make a plant 
begin earlier or later than normal. 
For example, when commercial 
flower growers want short-day flow- 
ers such as chrysanthemums for 
Mother’s Day, they expose their 
greenhouse plants to longer periods 
of light in the winter to prevent 
flowering until Mother’s Day ap- 
proaches. 

Dr. Beatrice W. Sweeney, a re- 
search biologist at the University of 
California, San Diego, likens the 
clock mechanism to a housewife’s 
automatic timer. 

“Tt’s as if you had three appli- 
ances—a coffee pot, a broiler and a 
radio—all plugged into a single 
timer,” she said. ‘The coffee pot 
might be set to go on at 7 a.m., the 
broiler at noon and the radio at 6 
p.m. If something goes wrong with 
one of the appliances, the others 
will continue on their regular sched- 
ule. You can re-set the timing 
mechanism as a whole but not the 
interval between events.” 

Dr. Colin S. Pittendrigh of 
Princeton University has demon- 
strated that he can change the time 
that the adult drosophila, the fruit 
fly, emerges from its pupa case by 
changing the number of hours the 
case is exposed to light. 

At Washington State University, 
Dr. Donald S. Farner has shown 
that the changing length of day 
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Biological Clocks 


Birds that navigate by the sun must be able to tell the 


difference between the sun at 10 a.m. and the sun at 


2 p.m. to be able to fly a true course. 


affects the reproduction and mi- 
gration behavior of the white- 
crowned sparrow. 

Dr. P. L. Adkisson of Texas 
A. and M. University has observed 
that the length of day affects the 
slowing down of such insects as the 
pink cotton boll worm. 

In other experiments, bats con- 
fined in darkened laboratory cages 
have been found to maintain an 
activity pattern that repeats the 
well-defined rhythm every 23 to 
23% hours. They know exactly the 
early evening hour when the insects 
they feed on are most abundant. 


Navigation and time 


An even more striking example of 
the ability to tell time is seen in 
the way animals navigate by the 
sun and stars. Such navigation re- 
quires not only a sense of direction, 
but a sense of time because the sun 
and stars are in different positions 
in the sky at different times of day. 

A bird sighting on the sun must 
know the difference between a 10 
a.m. sun and a 2 p.m. sun if he is 
to fly a true course. He must also 
be able to “correct” for the earth’s 
rotation. It is obvious from migra- 
tory habits of birds that they can do 
this. 

In one experiment, a number of 
birds were placed in a planetarium 
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where the roof was covered with 
photographs of stars. As the huge 
mural was slowly rotated, the birds 
changed the direction of their flut- 
tering and hopping. They were or- 
ienting themselves to the star pat- 
terns. 

Experiments have also been made 
with honeybees to prove the rela- 
tionship between biological clocks 
and navigation. In one unique test, 
bees trained in New York to fly 
south of their hive for a noon feed- 
ing were transported one day by jet 
plane to California. The purpose: 
to see in what direction the bees 
would fly when it was noon in New 
York. In California, it would be 
three hours earlier and the sun 
would be in a different position. 

As might be expected, the trans- 
planted bees, their circadian rhythm 
clocks still running on New York 
time, left their hives at 9 a.m., Pa- 
cific Standard Time, took a bearing 
on the sun and headed in the direc- 
tion they thought was south. But it 
was more.to the east and it took the 
bees about a week to overcome their 
confusion. 

Circadian rhythms can also be 
found in human beings. This should 
not be surprising for we are as 
closely bound by the 24-hour day- 
and-night cycle as any animal or 
plant. There is within the human 
body a regular waxing and waning 
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One big controversy is whether the biological clock 


rhythms are controlled by fluctuations outside the body 


or are entirely self-contained within the body. 


of the sugar content of the blood, 
body temperature, endocrine gland 
activity, urine secretion and other 
physiological variables. High points 
usually come during the daylight 
hours. 

One major area of disagreement 
among scientists studying biological 
clocks is whether circadian rhythms 
are “exogenous” (caused by physi- 
cal fluctuations outside the organ- 
ism) or “endogenous” (self-con- 
tained and autonomous within the 
organism). 

Many scientists favor the en- 
dogenous or self-contained theory. 
One reason is the fact that plants 
and animals retain their circadian 
rhythm even when isolated from 
their natural environment. A sec- 
ond reason is that biological clocks 
are apparently impervious to out- 
side changes in temperature. In an 
experiment conducted near the 
North Pole several men were iso- 
lated in a cabin. To confuse their 
sense of time, their watches and 
time pieces were set to run fast or 
slow. Thus they worked, ate and 
slept erratically in days that some- 
times were 22 hours, sometimes 28 
hours long. Despite this upsetting 
schedule no changes were found in 
their circadian rhythm. 

In 1961, Dr. Hamner provided 
further proof of the endogenous the- 
ory with experiments at the South 
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pole. Assisted by a team of UCLA 
botanists, he sought to discover 
whether biological clocks were af- 
fected in any way by physical 
changes in air pressure, tempera- 
ture, gravity, cosmic rays or ionized 
air caused by the earth’s rotation. 

The South Pole was chosen be- 
cause it represents a single point on 
earth where these factors are not 
variable. In addition, if an object 
were placed on a turntable and ro- 
tated counter to the earth’s spin 
once every 24 hours, it would liter- 
ally be standing still, not rotating 
with the earth. 

This is exactly what Dr. Hamner 
did in studying such phenomena as 
the leaf movements of soy bean 
plants, fruit fly emergence, growth 
bands on fungus and activity pat- 
terns of hamsters. The plants and 
animals were placed on turntables. 
Some were spun backwards every 24 
hours, others were spun forward, 
some remained stationary. All ex- 
perimental subjects were kept in to- 
tal darkness throughout the experi- 
ments. 

“After two months of testing,” 
said Dr. Hamner, “it was found that 
circadian rhythms were not affected 
by the erratic rotations. The bio- 
logical clocks were ticking normally 
in every case.” 

In spite of such evidence, the 
exogenous theory (outside influ- 


October 





SCIENCE DIGEST 


ences) cannot be ruled out at this 
early stage of research on biological 
clocks and it is evident that there 
are many important, even fun- 
damental questions still to be an- 
swered. 

For example: Where is the clock 
mechanism located and how does it 
work? Do the clocks work by phy- 
sical or chemical means? Is it con- 
tained in every living cell, or in key 
cells located in different parts of 
the body? 

Dr. Janet Harker of Cambridge 
University has found a_biologi- 
cal clock consisting of four special- 
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ized cells in a large nerve ganglion 
just under the esophagus of the 
American cockroach. Within this 
ganglion, a special hormone is se- 
creted that causes the roach to fol- 
low a 12-hours on, 12-hours off rou- 
tine of running around all night and 
sleeping all day. 

Further knowledge of biological 
clocks and what makes them tick 
undoubtedly will lead to a better 
understanding of the fundamental 
processes of life. Four areas have 
been pinpointed: 

1. Commercial flower growers are 
already using knowledge of photo- 


Why jet travel makes you tired 


Long flights in today’s 600-mile-per-hour jet airplanes frequently 
produce strange problems of fatigue. Even at the end of a four or five 
hour flight, the passenger feels a disturbing weariness—especially if he } 
is on an east-west or west-east flight. | 

Scientists say this condition is caused by man’s biological clock get- 
ting out of phase, and it takes several days to readjust itself. 

The cause is not travel, but the changing from one time zone to an- 
other—thus upsetting the 24-hour circadian rhythm of the body. 

' The earth is divided into 24 time zones, one for each hour of the day. 
. In flying from New York to Los Angeles, a passenger changes three 
time zones in less than five hours. But in flying from New York to 
Miami, he stays within the same time zone and his circadian rhythm is 
not affected. 

What to do about this problem? 

e Military medical men have questioned the wisdom of high-ranking 
officers’ reporting to the Joint Chiefs of Staff as soon as they land 
after long flights. 

e Standard Oil of New Jersey recommends that its executives not 
schedule important conferences immediately after a long flight. 

] e In Tokyo, the Imperial Hotel has special accommodations for the ' 
| 
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readjustments of weary travellers after an air journey across the 
Pacific. 1 
So—if you feel weary at the end of a long jet flight, don’t blame it 
entirely on the going-away party your friends threw. 

: 
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Biological Clocks 


periodism to produce bigger crops 
for special times of the year. Fur- 
ther information may benefit all 
agriculture. 

2. Recent evidence suggests that 
the aging process is associated with 
biological clocks that make some 
people grow old perceptibly faster 
than others. 

3. Certain diseases such as can- 
cer might be better understood. In 
one experiment, two sets of cock- 
roaches were raised “out of phase” 
with one another. One group was 
active in the daytime, another at 
night. Key cells were then trans- 
planted so that one group received 
the special hormone 24 hours a day. 
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The tension resulted in cancer and 
other ill effects. 

4. Information about biological 
clocks may be important for space 
flight. Some brain specialists are 
worried that prolonged weightless- 
ness may affect the circadian 
rhythm, causing severe damage to 
the brain and nervous system. En- 
gineers may have to create artificial 
“day” and “night” to keep the as- 
tronauts’ biological clocks ticking. 

Biological clocks—intricate, baf- 
fling, full of blind alleys—represent 
one of the greatest challenges of 
present-day biology. But scientists 
working in this field feel that the 
mysteries will eventually be solved. 


~ eS ~ 


The Thirsty Europeans 


ye has been a shift in drinking habits in Europe, and the amount of 
money spent on both alcoholic and soft drinks is going up. The tradi- 
tional wine-drinking countries like France and Italy are shifting to spirits 
and beer, while Britain and Belgium, which used to favor spirits and beer, 
are turning to wine. Young people are drinking more beer in Holland and 
less in France and Belgium. In Britain, women are drinking more beer. 

Scotch whiskey is now the top drink in Europe and has become a status 
symbol. It is the young peoples’ drink, yet it has been accepted by all 
age groups and most income groups throughout Europe. In France, it 
rivals brandy in fashion appeal, although not yet in total consumption. It 
is gaining popularity in Italy, has challenged beer’s position in Belgium, 
met the challenge of gin in the Netherlands and become a favorite in 
West Germany. More could be sold in Europe if so much were not being 
exported to the United States. 

Drinking expenditures have risen sharply on the Continent, with a 9 
percent rise in Italy last year. In Britain, the amount spent on alcoholic 
beverages was up by 6.1 percent in 1962. In France in 1962, 88 percent 
more was spent on alcoholic beverages than in 1956, and in the Nether- 
lands, beer consumption for 1962 was about three times as much as in 1950. 

Soft drinks are becoming especially popular among younger people. Fruit 
juices and lemonades sell especially well. In France, soft-drink consumption 
has increased between 1950 and 1962 from 30,000 hectolitres (hundred 
litres) to 742,000 hectolitres. The trend is spreading elsewhere in Europe. 


26 October 








— rr 





Know 
your 


fibers 
and 


fabrics 


by John and Molly Daugherty 


TRETCH is the biggest news in 

men’s clothes since the zip- 
per. And there’s always something 
new for women. This fall, there’s 
a velvet-ribbon tweed. Half-inch 
ribbon velvet is threaded in the 
warp through a slub of mixed colors 
in the weft for cloth of medieval 
finery. The weft is the woof, in case 
youre wondering! What else do 
you know about fibers and fabrics? 


1. Which one of these textiles gets its 
name from a material associated with 
another industry? 

a. Hopsacking 
b. Khaki 
c. Kenaf 
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“Dacron” polyester fibers in rope-like form 


are heading for the drawing machine where 
they will be stretched to proper strength. 


2. Which one of these fibers is made 
from peanuts? 
a. Perlon 
b. Ardil 
c. Ramie 


3. From which of the following does 
angora come? 
a. Goats 
b. Sheep 
c. Albatrosses 


4. Which one of these is a natural dye- 
stuff? 
a. Logwood 
b. Mordant 
c. Sisal 


5. Which one of the following textile 
materials is made from seaweed? 
a. Acetate 
b. Acrylic fiber 
c. Alginate rayon 

















Fibers and Fabrics 


6. Which of these wools has the finest 
fibers? 
a. Kemp 
b. Shetland 
c. Vicuna 


7. Which of the following is a type of 
quilting? 
a. Tram 
b. Tricot 
c. Trapunto 


8. Which one of these is sometimes 
woven double, face to face, and then 
cut apart while still on the loom? 

a. Velour 
b. Velvet 
c. Velveteen 


9. Which one of these new man-made 
fibers may be used to carpet kitchens 
and bathrooms? 

a. Anilan 
b. Olefin 
c. Azion 


10. Which one of these straws, which 
may be woven, plaited, or braided, 
comes from wheat? 

a. Toquilla 
b. Baku 
c. Leghorn 


Answers: 


1 - a Hopsacking. Hopsacking is 
a weave similar to that used for bags 
in gathering hops. It’s an open bas- 
ket weave of ply yarn. Khaki, an 
East Indian word, means earth color. 
Kenaf, from India and Africa, is a 
vegetable fiber similar to jute. It’s 
a cordage material. 


2 - b Ardil. Ardil is a type of pro- 
tein fiber manufactured in England 
from peanuts. Perlon is a synthetic 
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product like nylon. It is made in 
Germany. Ramie is a fiber quite like 
flax obtained from the stalk of a 
plant found especially in the United 
States, Japan and China. 


3 -a Goats. Angora is goat hair 
from the Angora goat. The fibers are 
long, white and fleecy. Some angora, 
however, comes from the hair of An- 
gora rabbits, but must be so described 
for sale. Albatross is a soft light- 
weight fabric with a fleecy surface, 
which is napped. The name comes 
from the finish it has, which looks 
like down on the breast of an alba- 
tross. 


4-a Logwood. Logwood is one of 
the natural dyestuffs, although the 
name is used for a reddish brown 
color, too. A mordant refers to chem- 
icals which are needed with some 
dyes to make the dye cling to the 
textile. Sisal is a hard fiber, much 
stiffer than flax fiber. 


5 -c Alginate rayon. The fibers 
of this rayon are produced from al- 
ginic acid, which is made from cer- 
tain seaweeds. There are many types 
of rayon made from regenerated cel- 
lulose by two principal processes and 
sold with various trade names. Since 
1952 the Federal Trade Commission 
has had cellulose acetate products 
listed as distinct from rayon. Acrylic 
fibers are made from certain thermo- 
plastic resins. 


6 -c Vicuna. This fiber is the 
finest which is classified as wool. It 
comes from the small vicuna animal 
found in the high Andes of South 
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America. Kemp consists of coarse 
wavy wool used for carpet fibers. 
Shetland wool is lightweight and 
makes warm garments. 


7 -c Trapunto. In this process the 
design is made with single stitches 
and then padding is filled in from the 
back. Each part of the design is 
filled separately. A high relief effect 
is achieved. Tricot is a knitted fabric, 
the name of which comes from the 
French. Tram is a two-ply type of 
silk filling yarn. 


8-b Velvet. Velvet is usually 
made of silk or synthetic pile and a 
cotton back, but it may be all silk 
or all cotton. According to estab- 
lished rules, if the pile is over one- 
eighth of an inch, the material is 
called plush instead of velvet. Velour 
is smooth with a short thick pile. 
Velveteen with its filling pile is made 
to look like velvet, which has a warp 
pile. 


9 - b Olefin. This is a new fiber 
made from petroleum which is spun 
as a continuous filament. Its proper- 
ties are amazing. Carpeting made 
from it resists shedding, piling, soil- 


Fibers and Fabrics 


ing, heavy pressure, moisture and 
mildew. A truck can drive over it 
and leave scarcely a trace! Anilan is 
a Japanese synthetic fiber, like nylon. 
Azlon is the general name for fibers 
made from protein sources like soy- 
beans, corn and milk. 


10 -c Leghorn. Leghorn comes 
from wheat in Tuscany. The wheat is 
cut green and then bleached. Baku 
comes from the buri palm found in 
Ceylon and the Malabar coast. To- 
quilla comes from jippi-jappa leaves 
and is used to make Panama hats. 
Incidentally, Panama hats are made 
in Ecuador! 


CTT LLLILLLLLLELECLUELGeGeTLLULLLLUL CLL LUELLA CLL 


Score yourself: 


9 - 10 right—Your knowledge is 
“all wool and a yard wide.” 


4 - 8 right—Better spin a yarn 
about what you know! 


0 - 3 right—At least you know you 
can’t get down off an elephant—or 
can you? 
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Rain-making rockets — boon and menace 


Aamee FLYING over South Africa and Rhodesia are in danger of col- 
liding with rain-making rockets (see Science Digest, May 1963). In Rho- 
desia, rain-making rockets are launched so frequently that the government 
has urged farmers not to use them when planes are in the vicinity. 

Owners of a citrus fruit estate in Muden, on the Johannesburg-Durban 
route of South African Airways, have suffered losses as a result of hail- 
storm damage to their crops. To turn the hail into rain or soften it, the 
owners have been launching rockets 6,000 feet into the clouds from eight 
launching pads on the estate. They are able to put up fifty rockets at once. 
Damage has decreased since experiments with rain-rockets began. 
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by Fradley H. Garner 


O- autumn morning a scientist 
was relaxing at the breakfast 
table over a final cup of coffee when 
his wife glanced up from her news- 
paper and asked him whether he 
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PEN C7 NOVEMBER 1855 LIPPRATTADE TESTAMENTET BE- 

SLUTAT ATYSOVERLAMBA HALFTEN AY DET PRIS. SOM DET: 

TA AR BORTGIVES AT DEN SQM INOM PYSIKENS OMRADE 

GIOHT DEN VIRMGASTE LIPPIACKT ELLER WPPEINNING 1 LU 
KA DELAR-GEMENSAMT TLL, 


MARIA GOEPPERI- MAYER 


OCH | HANS DTENSEN FOR DERAS UPPTACKTER, BETRAFFAN- 
DE ATUMKARNORNAS SKALSTRUKTUR, 


STOCKHOLM DEN JO DECEMBER 1963 


knew who had won the Nobel 
Prize in physiology and medicine. 

“No, who?” he asked. 

“You,” she said. 

Whether the man recovered in 
time to go to Stockholm and collect 
the Prize on December 10 the story 
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Photo by Milt Liebman, courtesy of Medical World News 


The Caroline Institute above is one of the four bodies that select Nobel Prize Winners. 


Below left is Nobel physics diploma received in 1963 by Maria Goeppert-Mayer. 


doesn’t say. Who he was isn’t men- 
tioned, either. But the point is 
clear: 

Nobody but nobody—except the 
deciding bodies who approve the 
nominations — knows who will win 
the world’s five most coveted annual 
awards in science and letters, and 
until the final vote is counted even 
they don’t know for sure. 

“Advance disclosures, from a 
source however well informed, 
might be deceptive,” explains Nils 
K. Staahle, executive director of 
the Nobel Foundation, since “even 
a unanimous committee recom- 
mendation is nothing more than a 
proposal, and on occasions these 
have not been followed by the de- 
ciding bodies.” 

He cautions: “Any rumor, any 
informed guess previous to the final 
decision by the adjudicating prize 
institution itself should therefore be 
taken by a candidate at its face 
value. Only when he gets official 
notification can he feel sure of his 
ground.” 

One can almost see the troubled, 
bearded visage break into a thin 
smile at these words. In 1895, a 
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year before he died in San Remo, 
Italy, Alfred Bernhard Nobel had 
entrusted execution of his last will 
to the then United Kingdom of 
Sweden and Norway. 

He did this, the dynamite in- 
ventor confided to friends, because 
he had found more honest people in 
his native land than anywhere else 
(an expatriate, he lived most of his 
life abroad). 

Nobel felt, therefore, that his last 
wishes would be respected most 
fairly in Scandinavia. 

In a marvellously taut, if legally 
naive, document of less than 300 
words Nobel ordered the lion’s 
share of his enormous estate invest- 
ed in a trust. 

This amounted to more than 31 
million Swedish kroner—about 
$31.5 million in terms of today’s 
buying power. 

Income from the capital to be in- 
vested in “safe securities” by the 
Nobel Foundation was allocated in 
equal parts to the five awards: in 
the fields of physics, chemistry, 
“physiology or medicine,” litera- 
ture, and “fraternity among na- 
tions.” 
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Nobel Prizes 


SCIENCE DIGEST 


The United States holds the record number of 
Nobel awards. We have received 18 prizes in 
physics, 17 in medicine or physiology, and 

17 for promoting “fraternity among nations.” 


“Tt is my express wish,” the will 
concluded, “that in awarding the 
prizes no consideration whatever 
shall be given to the nationality of 
the candidates, so that the most 
worthy shall receive the prize, 
whether he be a Scandinavian or 
not.” 

On the receiving end, of course, 
many countries have kept eager 
track of their Nobel Prize tallies. 
The United States, with 64, holds 
the record, and we have more laur- 
eates in physics (18), medicine or 
physiology (17) and peace (12), 
than any other country. 

Foundation director Staahle finds 
it “natural that one of the prizes 
was for chemistry—his (Nobel’s) 
own research had, after all, been 
chiefly devoted to problems of 
chemical technology. 

“As a corollary science, physics 
—in which he also had been person- 
ally active—would logically be in- 
cluded.” 

Nobel had experimented in sev- 
eral medical fields as well. Some of 
his ideas, endorsed by medical 
leaders of the time, later brought 
his prizes to others who developed 
them. This keen interest seemingly 
prompted him to establish one 
award “within the domain of phys- 
iology or medicine.” 

There was very little, it seems, 
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that this immensely gifted man did 
not try his hand at. A voracious 
reader, he also composed prose and 
poetry in several languages. 

Hence his decision to boost the 
cause of letters with a yearly tribute 
“to the person who shall have pro- 
duced in the field of literature the 
most outstanding work of an ideal- 
istic tendency.” 

The final adjective here gives a 
clue to the motive behind the last 
of the five awards—“to the person 
who shall have done the most or 
the best work to promote frater- 
nity between nations, for the aboli- 
tion or reduction of standing armies 
and for the holding and promotion 
of peace congresses.” 

For the “dynamite king” was a 
genuine nineteenth-century idealist. 
And if we can believe what was 
written by and about him, he ab- 
horred wars as much as he did per- 
sonal bickering. 

More than 90 percent of his for- 
tune was amassed from purely civil- 
ian exploitations (mining, road 
building, tunnel blasting) of his 
inventions in the field of explo- 
sives. He looked upon these as pri- 
marily a force for peace. “My fac- 
tories,” he once wrote, “may well 
put an end to wars sooner than 
your congresses.” 

When Nobel’s will was opened 
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in January, 1897, several countries 
where he had established residence 
demanded jurisdiction over the 
estate. A phalanx of outraged heirs 
contested it. Swedish political lead- 
ers from left to right criticized it. 
Even the King had his doubts. In 
1897 a Stockholm newspaper cried: 
“When we realize what a harmful 
effect the right to distribute such 
large sums of money is bound to 
have on the institutions that exer- 
cise it, one can easily imagine to 
what intrigues and influences these 
bodies are going to be subjected.... 
Every true Swedish patriot would 
prefer to see the Nobel fortune 
sunk to the bottom of the sea.” 


Estate settled 


These fears were allayed by the 
course of events. Sweden won juris- 
diction. Thanks to two determined 
executors the estate was settled in 
1901 pretty much as Nobel wanted 
it settled. The four deciding bodies 
—The Royal Swedish Academy of 
Science, for physics and chemistry; 
the Royal Caroline Medico-Surgical 
Institute, for physiology or medi- 
cine; the Swedish Academy, for 
literature, and the five-man Nobel 
Committee of the Norwegian Stort- 
ing (Parliament), for peace—took 
on, however reluctantly, and dis- 
charged their appointed tasks in a 
manner that surely would have 
pleased Nobel. 

In the case of the largest and 
most respected of Sweden’s five 
medical schools, awarding the 
prize in medicine or physiology 
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Alfred Nobel, dynamite king, was founder 
of annual awards bearing his name. 
“very considerably and_ directly 
stimulated (our) scientific work,” 
according to Professor Emeritus 
Goren Liljestrand, permanent sec- 
retary of the institute’s Nobel Com- 
mittee from 1927 through 1960. 

All 48 Caroline professors have 
benefitted from the close contact 
with leading scientists everywhere, 
the 78-year-old pharmacologist 
points out. The institute has won 
world renown as a leading research 
center. 

Who nominates Nobel candi- 
dates? Who screens and taps them 
for this honor? Are there any weak- 
nesses in the system? What’s the 
timetable? The procedure is bas- 
ically the same in all five prize 
fields. Let’s take the one in physiol- 
ogy and medicine and go as far be- 
hind the scenes as Prof. Liljestrand, 
Mr. Staahle and other sources 
enable us to go. 

This year’s award, like those be- 
fore it back to the year 1901, is 
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In a recent year, some 1,000 authorities in 20 
countries were asked to send in works for 
consideration. Today, prizes exceed $50,000 
each, and their value is rising each year. 


the presumably happy consumma- 
tion of a brain-racking, soul-search- 
ing, paper-perusing, nine-month 
process of whittling down. 

The mill from which the names 
of the 1964 winners probably will 
pop this month began to turn a 
year ago September, the month that 
the advisory medical committee 
appointed by the Caroline Nobel 
Institute annually sends out invi- 
tations to propose candidates for 
the next year’s award. 


Entries judged 


Caroline Professors U. S. von 
Euler, Hugo Theorell, a Nobel lau- 
reate, and Stan Friberg are perma- 
nent members of this five-man 
panel, and experts may be appoint- 
ed to help judge the entries. 

Certain people are permanently 
entitled to nominate: Nobel laur- 
eates in the field, the Caroline pro- 
fessors, members of the medical 
section of the Royal Swedish Acad- 
emy of Science, and the medical 
faculties of the Universities of Upp- 
sala, Lund, Oslo, Copenhagen and 
Helsinki. In addition, the commit- 
tee can issue confidential invita- 
tions to other qualified persons 
anywhere in the world. In one re- 
cent year some 1,000 authorities in 
20 countries allegedly were asked 
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to send in works for consideration. 

“Anyone proposing himself for 
a Nobel Prize is by that fact ruled 
out of consideration,” says 
Staahle. This happens from time to 
time, too. He also notes that “only 
individuals belonging to these 
bodies . . . not the organizations as 
such,” have the right to propose, 
though several members may join 
in a single proposal. 

He adds that “Since the Swedish 
or Norwegian authorities have no 
influence whatsoever on the prize 
decisions, any official representa- 
tions or support in favor of a cer- 
tain candidate—whether diplomatic 
or otherwise—is of no avail.” 

Though it leans over backward 
to avoid abuses, this system does 
have a few cricks in its statutes. 
The regulations state that one prize 
cannot be divided more than three 
ways. In light of the current “team” 
approach to research, this was 
bound to cause embarrassment. 
Last year Dr. Bernard Katz, third 
man in the Cambridge, England, 
group of Alan L. Hodgkin and An- 
drew F. Huxley did not share in 
the prize. Australia’s Sir John C. 
Eccles was the co-winner. 

Still more regrettable, Nobel 
officers acknowledge, is the plight 
of the eligible but unsung coworker 
who never gets proposed. 


October 





SCIENCE DIGEST 


Any changes in the nominating 
or award-sharing procedure must 
be voted by the prize-awarding in- 
stitution, the Nobel Foundation 
trustees and the Crown. 

January 31 is the deadline for 
filing nominations, and when the 
medical committee buckles down to 
its task behind closed doors next 
day there are somewhere around 
100 names in the bin. Last year, 
according to a reliable though non- 
official source, there were 70. A 
memorandum on each nominee and 
his sponsors is sent to the Caroline 
Institute. 

By March the critical two-part 
screening is well underway. New 
works as a rule are first referred to 
outside experts who evaluate them 
on the basis of the literature and 
their own knowledge. (Prof. Lilje- 
strand says it was once thought that 
specialists working in special labor- 
atories could experimentally test the 
nominees’ work. But in the brief 
time available and with the limited 
facilities at hand this obviously 
proved impractical.) 

About a month later the commit- 
tee sends its recommendations to 
the institute. At their first scheduled 
meeting in May the 48 professors 
review and discuss them. They are 
free to add other names. As a rule 
about 10 to 20 candidates (15 last 
year) are still in the running. Dur- 
ing the summer months the experts 
prepare “depth” reports of up to 35 
pages, detailing the crucial points 
of each discovery. 

Here, Prof. Liljestrand reminds 
us, lies a common misunderstand- 


1964 


Nobel Prizes 


ing. For the prize is not given for 
a man’s or woman’s general achieve- 
ments but, as specified in Nobel’s 
will, “to those who, during the pre- 
ceding year, shall have conferred 
the greatest benefit on mankind.” 
That is, the contribution must be 
specific. 


Prize for penicillin. 


That “preceding year’ clause, 
however, tends to be treated as 
though there were an “s” after it. 
The retired committee secretary 
cites Alexander Fleming as a case 
in point. 

Though Sir Alexander discovered 
the penicillium mold on a culture 
plate in 1928, and kept it alive for 
years mainly as a curiosity, a prize 
“for the discovery of penicillin and 
its curative effects in various in- 
fectious diseases””—awarded in 1945 
jointly to Fleming, Ernst Chain and 
Sir Howard Florey—had to await 
establishment of the original anti- 
biotic’s clinical value more than a 
decade later. 

A more recent example: Last 
year’s winners, Drs. Hodgkin, Hux- 
ley and Eccles, produced their 
masterwork—a detailed description 
of the intimate nature of nerve im- 
pulses — within or before the last 
decade. The situation is often the 
same in physics, chemistry and the 
other prize fields. 

By September the reports have 
been deposited with the committee, 
which makes its final recommenda- 
tions to the institute before the 
month is out. If the five selectors 
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Nobel gold medals, diplomas and prize checks 
are presented simultaneously in Stockholm and 
Oslo by the Swedish and Norwegian kings on 
December 10, the day of Nobel’s death in 1896. 


have agreed on one or a group of 
candidates, chances are the profes- 
sors will second the choices. If there 
is a difference of opinion, there may 
be some crackling dialogue behind 
the closed doors. 

“Speculation in the press every- 
where regarding the outcome in- 
creases as the time for decision 
draws near,’ says Nobel Director 
Staahle. “Nothing is revealed to 
the public, however, before the 
final decisions are made during Oc- 
tober or November. 

“And even then only the decision 
with a short citation is immediately 
published (except in the case of the 
Peace Prize, where no motivation 
is given). The deliberations as well 
as the votes are secret.” 


Winners cabled 


Until four years ago the an- 
nouncements were made in late 
afternoon, Stockholm time. Cables 
to winners elsewhere in the world 
often did not arrive at their labora- 
tories until late evening—which 
meant that many learned about it 
via telephone calls from reporters 
or friends or, like the scientist at 
the breakfast table, from the morn- 
ing newspapers. Since 1960, how- 
ever, the news has been broken 
earlier in Stockholm, and the tele- 
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grams timed to arrive during work- 
ing hours. 

Prof. Liljestrand, who studied 
and taught at the Caroline Insti- 
tute for more than a half century, 
also remembers a time when the 
Nobel winners were informed in 
October, but their names were not 
made public until the award cere- 
mony in December. What a strain 
this put on the scientists and writers 
and peace architects who had to 
stay mum for two months, we can 
only guess. 

Some did not fare so well. No 
sooner had he read the opening 
sentence of the telegram than the 
second (1902) winner of the medi- 
cine prize, Ronald Ross of Great 
Britain, blurted out the news to 
colleagues standing around. Then 
he read the sentence requesting 
secrecy. 

British chemist Ernest Ruther- 
ford, who won the 1908 chemistry 
prize for his radioactivity investi- 
gations, wrote a “guarded” letter 
to a German friend in November: 
“TI may tell you in strict confidence 
that my wife and I are going to 
Stockholm on December 10. We 
shall probably return via Berlin 
for the express purpose of seeing 
you. Do not say anything about this 
until after the proper date.” 

The coronation of these efforts 
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always takes place on December 
10, the day of Nobel’s death in 
1896. In white tie and tails cere- 
monies in Stockholm’s Concert Hall 
and simultaneously in Oslo, the 
Nobel gold medals, diplomas and 
the prize checks are presented by 
the Swedish and Norwegian kings. 

A speech is part of the pomp, 
and later the new laureates are 
guests of honor at a ball in Stock- 
holm’s Town Hall. 


Value of prizes doubled 


Mr. Staahle recalls that the first 
prizes in 1901 at today’s exchange 
rates amounted to about $30,000 
each. Now the prizes have passed 
the $50,000 mark and tend, for the 
time being, to keep pace with the 
waning value of money. 

But he says that each prize “‘to- 


Nobel Prizes 


day represents only about a third 
of its original ‘real’ value. In 1946, 
the Foundation was exempted from 
taxation on its property as well as 
on revenue from it, with the excep- 
tion of the local real estate tax. The 
prize money, so far as is known, 
has been exempted from income tax 
in the country of the recipient 
either de lege or de facto.” 

However, as one observer put it, 
the cash is generally looked upon as 
“mere frosting on the large cake of 
Nobel Prize honor.” The scientific 
and public status of the Nobelist 
is changed forever. His opinion on 
almost any subject will be heeded. 
He will find it easier to get grants 
for research. Students will vie to 
work under him. He will have 
worldwide respect. 

The Nobel prize is a call to 
Mount Olympus. 
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Johnson’s and Goldwater’s Health 


“Low healthy are the Democratic and Republican presidential candidates? 
Their doctors report that President Johnson and Senator Goldwater are 
in excellent health, although Johnson suffered a heart attack nine years ago, 
and Goldwater had two breakdowns from exhaustion twenty-odd years ago. 
As a result of the heart attack, Johnson stopped smoking, lost thirty pounds 
and observes a strict diet. Because of the regimen L.B.J. follows, his 
chances of fulfilling a normal life expectancy are considered above average. 
His demanding schedule and less than six hours of sleep a night are the 
only causes of dismay to his doctors. Senator Goldwater has had no serious 
illness in recent years. His much publicized nervous breakdowns have 
been dismissed by the men around Goldwater as simple cases of exhaustion 
resulting from long, hard work. A United States Air Force medical report 
states that the Senator has had no mental or nervous disability in the last 
22 years. In addition to the duties of public office, Senator Goldwater flies 
jets, rides horses and enjoys active outdoor recreation. The contenders for 
the high office appear to be physically in shape for the job they seek. 
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Ditching at sea is a rare but real risk of the 

overseas air traveler. Here is what the Coast 

Guard is doing to increase chances of surviving 
this terrifying experience when it happens. 


by E. John Long 


LTHOUGH fortunately it does 
A not happen very often, 
thanks to careful maintenance 
ashore and careful navigation en 
route, the “ditching” of a plane at 
sea must be faced as one of the grim 
possibilities of overseas air travel. 
And, as the number of trans-ocean 
air flights, both scheduled and non- 
scheduled, increases steadily each 


Reprinted with permission from Sea Fron- 
tiers. 
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year, it is unavoidable that the 
number of ditchings will increase, 
too. 

All things considered, the chances 
of survival are good for those forced 
down at sea, even though disasters 
seldom happen twice in just the 
same way. “Search and Rescue” 
(SAR) is not a haphazard matter 
but a well organized program, using 
men trained and equipped for a 
special job. 

Foremost, of course, among those 
who must bear the burden. of air- 
sea search and rescue, and of or- 
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ganizing assistance to ships and 
other planes within a distress area, 
is the U.S. Coast Guard. Its big 
cutters are now positioned across 
the busy North Atlantic and mid- 
Pacific sea and air lanes, and its 
amphibious planes and _ helicopters 
are constantly on patrol nearer in- 
land. 

Even far beyond the U.S. three- 
mile limit the Coast Guard must 
be prepared for any emergency. To 
assure the safety of trans-oceanic 
ships and planes, four U.S.C.G. mo- 
bile ocean stations are now main- 
tained in the Atlantic and two in 
the Pacific throughout the year. In 
most instances where a plane must 
ditch at sea, the pilot has had some 
warning of trouble far enough in 
advance to enable him to send out 
distress calls and to prepare the 
passengers and crew. If the pilot is 
very lucky, he may have enough 
time to work the plane down stead- 
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Twenty minutes after this airliner “ditched,” her passengers and crew were rescued by 
the U.S. Coast Guard. New equipment will make such successful rescues easier. 





U. S. Coast Guard photos 


ily to a rendezvous with a cutter, 
or with other vessels known to be 
nearby. If ditching must occur at 
night (doubly hazardous), the 
presence of a Coast Guard cutter is 
a blessing, for it can direct the 
plane into the best wind and wave 
path by throwing out small battery- 
powered floating bulbs. 
Survivors, of course, must 
scramble for themselves through 
the hatches when the plane settles 
on the surface. Crew members, by 
this time, have rafts and rubber 
boats inflated and, if survivors are 
really lucky, they may be able to 
hop from the wings of the plane to 
the rafts without getting wet. But 
there is not much time. Usually no 
more than twenty or thirty min- 
utes elapse (and often much less) 
before a ditched plane goes under. 
Most survivors must depend on 
their life jackets, which they are 
warned not to inflate before they 








Ditch at Sea 


In a practice session, volunteer 
“survivor” marks his position with 
a smoke flare. At night, a bright 
flare would be used. 


leave the hatches—lest they be 
blocked inside, like corks inside a 
bottle. The only recourse then 
would be to ditch the jacket too— 
a risky venture in a choppy sea. 
Hazardous and frightening as 
ditching and emergence from the 
plane are, the most difficult phase of 
the entire operation comes when 
the survivors are brought alongside 
a rescue craft. The bumping, bob- 
bing surfboats and the big inflated 
rubber rafts make it difficult to 
transfer survivors to the rolling deck 
of a cutter, even in a moderate sea. 
If the waves are rough, and the 
survivors are injured, seasick or in 
a state of shock, as most of them 
may be, the cutter crew is in double- 
trouble. No one feels really safe un- 
til he is on board the cutter, yet it 
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SCIENCE DIGEST 


may be necessary to transfer 100 or 
more people—a tricky, time-con- 
suming task. 

The Coast Guard has been 
earnestly working out new tech- 
niques for this particular aspect of 
air-sea rescue. In the open Atlantic 
off Bermuda, simulated ditching 
missions were given a rigorous trial 
run. The wind was blowing a steady 
25 knots, with gusts 30 and above, 
and waves ran nine to ten feet high 
giving stark realism to the test. The 
experiment was conducted by the 
crack rescue crew of the big cutter 
U.S.C.G. BIBB, a veteran of sev- 
eral actual plane ditchings and ship 
sinkings. 

With white water coming over 
the bow, the 327-foot cutter slowed 
its engines and swung broadside to 
the wind to permit the rescue team 
to push off and swing around to lee- 
ward. A motorized surfboat first 
towed a 25-man inflated life raft 
alongside the cutter, This raft is the 
customary means of transfer from a 
stricken plane or ship to the cutter. 
But it is cumbersome and difficult. 


Floating platforms 


Next one of the new 10-by-15- 
foot plastic mats or floating plat- 
forms was employed. It clung close 
to the water line, yet was so buoy- 
ant that several people could stand 
or lie On it without its capsizing or 
crumpling. It worked very well with 
a limited number of survivors, but’ 
it was obvious that faster action 
would be needed to hoist persons 
who were sick or injured. 


October 











SCIENCE DIGEST 


However, there can be no ques- 
tion that it was easier to remove a 
survivor from the new platform than 
from the inflated rubber raft or the 
motorized surfboat. No one was 
pitched between the raft and the 
cutter, and the new mat offered a 
broad area from which to handle 
survivors by means of slings and 
high speed hoists. In fact, a few 
able-bodied persons might be able 
to climb alone from the mat up the 
cutter’s boarding ladder. 


Buoyant plastic litter 


In addition to the familiar Erick- 
son wire basket, long used to lift 
survivors from water to deck, the 
Coast Guard now has a plastic lit- 
ter, which is smaller and form- 
fitting. Its principal advantage is 
that it is buoyant, thereby avoid- 
ing dunking the survivors. 

One of the other rescue devices 
did not satisfy minimum standards. 
This was the so-called “chemi- 
luminescence,” a revolutionary lum- 
inous marker designed to provide 
better illumination in the wave 
path of aircraft forced to ditch at 
night. The substance is packed in 
two-by-two-foot squares, covered 
with floating transparent plastic 
bags. The flameless luminescence 
is set off by mixing water with the 
bags before they go overboard. 

An airplane from the Bermuda 
air detachment came out to check 
the effectiveness of the new mark- 
er. But, alas, the illumination was 
not as strong as that of the battery- 
powered floating bulbs, now used 
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Ditch at Sea 


Inflated plastic mat supports four 
men without collapsing and is 
flexible. Such a device is superior 
to a rubber raft for rescue pur- 
poses because it becomes, in 
effect, part of the water and is 
easier to board and leave. 











Ditch at Sea 





to mark ditch paths. Nor did the 
luminescence achieve pilot depth 
perception as expected. 

Few persons realize that Search 
and Rescue is the Coast Guard’s 
primary mission. Any Coast Guard 
vessel on any other mission can be 
diverted to help a ship or aircraft 
in distress. In 1962, the Coast 
Guard saved 2,597 persons and an- 


SCIENCE DIGEST 


Sick and injured can be brought 
aboard easily in a new foam plastic 
litter. Unlike conventional slings, 
it doesn’t dunk its occupant while 
sailors prepare to hoist it. 


swered 35,848 calls for assistance, 
involving a total property value of 
1.5 billion dollars—more than four 
times its budget for the entire year. 

SAR (Search and Rescue) is com- 
paratively new in the air-sea rescue 
business, but it carries on the fine 
old traditions of the Lifesaving 
Service, which Congress first au- 
thorized in 1847 for boathouses and 
surfboats then close to the coast. 
The Lifesaving Service was amal- 
gamated with the Coast Guard in 
1915. 

These policemen of our marine 
security seem to be always on hand 
when disaster threatens, and usually 
they come back with survivors. 
They cruise some 3,000,000 miles 
a year, from the frigid north to the 
torrid tropic seas. 

What is the formula for success 
against unexpected disaster? SAR 
takes the viewpoint that disasters 
must be expected at all times—so 
they select good men, train and 
equip them well, establish general 
criteria, and then let them use their 
own judgment in the saving of 
lives and property. 


R ADIATION exposure makes male rats produce less intelligent offspring, 
according to Dr. Harold B. Newcombe of Atomic Energy of Canada, Ltd., 
Chalk River, Ont. The male rats’ reproductive organs were exposed to 
X-rays in an experiment. It was found that their descendants’ learning im- 
pairment compared to a decline in human intelligence of 5.3 I.Q. points. 
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The Hugh Downs 


Column 


THE FUTURE OF MAN 






Unknown vistas loom when we imagine the 
changes possible if man “programs” genes. 


HATEVER our animal ancestors 
looked like in the mists of 
the early dawn of the Age of Mam- 
mals, we know they were there. And 
we can say with reasonable certain- 
ty (and in spite of gloomy specula- 
tion about our annihilating our- 
selves with the lethal residues of 
our technology) that our descend- 
ants -will inhabit this and possibly 
other planets thousands of years 
hence. What will they look like? 
Two hypotheses underlie most 
science fiction dealing with the far 
future: (1) that we will look pret- 
ty much the same from here on as 
we do now; (2) that we will have 
“regressed” along predictable lines 
to a repulsive physical puniness. 
The first of these hypotheses ap- 
pears to be based on the assumption 
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that physical evolution has been 
brought to an effective standstill by 
the development of the mind. There 
is some logic in this. Survival of 
the fittest no longer leads to organic 
specialization in the way it did be- 
fore an animal came on the scene 
to substitute sharpened bronze and 
iron for teeth, to grind lenses for 
strengthening and magnifying eye- 
sight — an animal that disdained 
spending hundreds of thousands of 
generations developing feathered or 
membranous wings, but in a single 
generation put a gasoline engine on 
a kite and flew. 

There is no advantage now in 
changing physically except possibly 
to rid ourselves of troublesome 
vestiges of our early animal exist- 
ence, such as tonsils and wisdom 
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The Hugh Downs Column 


SCIENCE DIGEST 


Tomorrow we may have temperature-con- 
trolled underclothes, infra-red eyeglasses, 
and all-distance audio-sending aids. 


teeth, appendices and spinal weak- 
nesses brought on by the unnatural- 
ness of an upright stance. But even 
these problems are being met tech- 
nically through surgery and pros- 
thetics, and it seems unlikely that 
man would wait for Natural Selec- 
tion to accomplish something he can 
deal with more immediately by 
thinking. 

The second hypothesis is equally 
valid, however. 

It says we will change, but in the 
direction of physical weakness. And 
since it points out that this process 
started a long time ago, it can offer 
evidence in support of its claims: 

When other animals, faced with 
increasing cold in the ice ages, grew 
shaggier coats of body hair, Man 
killed and skinned them and made 
coats of their shagginess. Thus 
clothing was born. This eliminated 
the need for most body hairs and 
Man became a relatively bare- 
skinned animal. There are anthro- 
pologists who believe that human 
hairlessness, particularly in females, 
had its origin in esthetic considera- 
tions. This idea, without clarifica- 
tion seems naive since esthetic 
ideals are conventional and not in- 
trinsic and as sound a case could 
be made for baldness as a feature of 
female attractiveness. (In spite of 
recent Parisian fashion convulsions 
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promoting smooth-pated girls, I 
can’t personally imagine living long 
enough to get conditioned to lusting 
after a female Yul Brynner.) 
Cooking food made both chewing 
and digesting easier with resultant 
diminution of jaw strength and in- 
creased vulnerability to the condi- 
tion of subsisting on raw meat. 
Devising mechanical aids, such as 
the lever and eventually modern 
industrial power, has further weak- 
ened the muscular strength of man 
and made us already puny compar- 
ed to other animals of like size. 
Is this an “unhealthy” situation 
for the future of civilization? Tech- 
nology recruited in the cause of 
progressive human ease might ap- 
pear to undermine our health. 
Power steering and brakes, electri- 
cally driven typewriters and tooth- 
brushes, powered saws, drills and 
screwdrivers — the whole pushbut- 
ton way of life removes some of 
the exercise opportunities necessary 
to muscle tone and it is doubtful 
that health clubs and increased lei- 
sure make up for the loss. (Most 
golf courses offer powered carts 
now.) However, health is a relation- 
ship between an organism and its 
environment, and though man might 
be weaker than his ancestors from 
a muscular standpoint, he has more 
power at his command and his life 
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SCIENCE DIGEST 


expectancy is at an all-time high. 
By the most important standards, 
man is a very healthy, very tough 
form of life. So long as there is in- 
crease in our life span, our ability 
to cope with our environment, and 
our general well-being, does it mat- 
ter whether or in what way our 
physical appearance changes? 

Hypothesis No. 2 allows some in- 
teresting speculation as to how we 
might look in several thousand 
years, assuming the mind remains 
in control and human affairs avoid 
major setbacks. Increased use of 
artificial protection and sense-am- 
plification devices may tend to en- 
case the human organism in more 
technical apparel. (Remember this 
began with clothing and continues 
with eyeglasses and hearing aids.) 
Let’s carry this to an extreme and 
picture the human of the future as 
completely hairless, rather large- 
domed and weak-limbed, wearing 
temperature-controlled undercloth- 
ing, infra-red or extended spectrum 
eyeglasses, multi-channel a ] ]-dis- 
tance audio-sensing aids, air-puri- 
fication and breath-control systems. 
He may possibly even have atroph- 
ied lungs and carry oxygen-extrac- 
tion systems, equally effective in 
air or water, or oxides for use in 
outer space. Personal locomotion 
might be accomplished effortlessly 
by means of “powered” clothing so 
that weak muscles need only trig- 
ger a relay to amplify the power 
wishes of the organism. 

These are the standard specula- 
tions of a generation of science fic- 
tion writers — more sophisticated 
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The Hugh Downs Column 


than Jules Verne, but still predicat- 
ed on the use of technology. 

It’s quite possible that none of 
this will come to pass and that hu- 
man change will take a far more 
sensational and fantastic form in 
which technology will play a far less 
important role. 

Some terrifying vistas loom up 
when we think of work being done 
in genetics right now. Biochemistry 
is lurching forward as though a 
taut leash suddenly gave way. 

Imagine the changes possible 
when man can “program” genes; if 
social and religious fears are allayed 
sufficiently to allow the brightest, 
most stable males to father thou- 
sands of children, each through 
artificial insemination; if selected 
females, chosen as the matrices of 
oncoming generations, could be re- 
lieved of the risks of full-time preg- 
nancy and delivery by removal of 
the embryo to an artificial womb. 

When emotions are channeled 
and tailored to the needs of an en- 
lightened civilization; when psychic 
energy is poured into the fight 
against human suffering and the 
total conquest of man’s environ- 
ment; when the mind, bulwarked by 
computer technology but bred to a 
high pitch of complexity and ef- 
ficiency, addresses itself to problems 
we may even be yet unaware of; 
when Life, in the form of its ad- 
vance guard, Man, gains its virtual 
independence from the physical 
universe, we may understand things 
we have glimpsed but foggily in the 
dreams of our young and the visions 
of our aged. 
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SCIENC 


in government 


1* you’vE ever been confused 
about the role of science in our 
Government, or wanted to know 
whom to write or call about a 
particular subject dealing with sci- 
ence or research, there’s something 


you can do. That’s pay $1.75 for 
a copy of the recently published 
U.S.Government Organization 
Manual 1964-65. It’s sold by the 
Superintendent of Documents, 
Government Printing Office, Wash- 
ington, D.C. 20402. 

Or it may help to know in brief 
what the book says about science in 
the Government (besides a host of 
other facts about the Federal es- 
tablishment) : 

Washington has three official or 
quasi-official scientific bodies. They 
are the Office of Science and Tech- 
nology, the National Science Foun- 
dation and the National Academy 
of Sciences — National Research 
Council. 

The Office of Science and Tech- 
nology is the newest of the lot. It 
was set up in the Executive Office 
of the President in 1962. Its pur- 
pose is to provide advice and as- 
sistance to the President in develop- 
ing policies, and evaluating and 
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coordinating programs to assure 
that science and technology are 
most effectively used in the interests 
of national security and the general 
welfare. The director is Donald F. 
Hornig. The manual doesn’t say so, 
but the Office is rated the most in- 
fluential science organization in the 
Government. Its address is Execu- 
tive Office Building, Washington, 
D.C. 20506. Phone, EXecutive 3- 
3111. 

The National Science Foundation 
was established by Act of Congress 
in 1950 to strengthen basic research 
and education in the sciences. Its 
activities include: 1. The develop- 
ment and dissemination of informa- 
tion about scientific resources. 2. 
The award of grants and contracts 
primarily to universities and other 
nonprofit institutions in support of 
basic scientific research. 3. The 
support, through contracts, of na- 
tional centers where extensive fa- 
cilities are made available for the 
use of qualified scientists. 4. A 
program of research and evaluation 
in the field of weather modification. 
5. The award of graduate fellow- 
ships. 6. Programs aimed at im- 
proving scientific education. 7. A 
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program aimed at improving the 
coordination of the various scien- 
tific information activities in the 
Federal Government. The Founda- 
tion’s director is Leland J. Ha- 
worth, who is assisted by a deputy 
director and three associate direc- 
tors, five division directors and six 
office heads. In addition, there is a 
National Science Board consisting 
of 24 members approved by the 
Senate. The Foundation’s address 
is 1951 Constitution Avenue NW., 
Washington, D.C. 20550. Phone, 
343-1100. 

The National Academy of Sci- 
ences—National Research Council 
is a two-part body. The Academy 
is quasi-official and was established 
by Congress in 1863 during Abra- 
ham Lincoln’s first administration. 
In 1916, President Wilson asked the 
Academy to organize the National 
Research Council as a measure of 
national preparedness. The Council 
was perpetuated after World War 
I. The Academy is an organization 
of distinguished scientists, dedicat- 
ed to the furtherance of science and 
its use for the general welfare. The 
purpose of the Council is to stimu- 
late research in the mathematical, 
physical and biological sciences and 
in their application, with the object 
of increasing knowledge, strengthen- 
ing the national defense and con- 
tributing to the public welfare. The 
Academy-Council has no laborator- 
ies of its own but seeks to stimu- 
late and support the work of in- 
dividual scientists and to coordinate 
investigations dealing with broad 
problems in research—through con- 
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ferences, committees, surveys, etc. 
An eleven-member Council of the 
Academy runs the dual-organiza- 
tion’s affairs. About 300 people, 
drawn from academic, industrial 
and government organizations, 
make up the National Research 
Council. The President of the 
Academy, the parent body, is Fred- 
erick Seitz. Address: 2101 Con- 
stitution Avenue NW., Washington, 
D.C. 20418. Phone EXecutive 3- 
1800. 

So much for the big daddies of 
science in Washington. For the 
myriad other offspring of science in 
the government today, you can 
check the U.S. Government Organ- 
ization Manual index. You'll find 
NASA’s Jet Propulsion Laboratory 
and dozen or so other centers (pp. 
449-53), the Office of Saline Water 
(pp. 238-39) and such assorted 
activities as the Bureau of Ento- 
mology and Plant Quarantine (p. 
632) and, under Research, every- 
thing from Aerial Photography (p. 
247) to Women, Employment of 
(p. 326). — Hupert Pryor 


“William, here, is our idea man.” 
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by Warren Burkett 


IvE years will pass before an 

American steps out onto the 
Moon. Yet the President must de- 
cide this winter what we will do for 
an encore. 

More than $50 million worth of 
plans exist now for using the manu- 
facturing plants, the tracking net- 
works and the thousands of new 
workers in the government and in- 
dustrial space establishment built 
up for Apollo. These projects be- 
yond Apollo’s Moon landings can 
occupy our spacemen well into the 
year 2000. 

A large space station 300 miles 
above Earth competes with a per- 
manent Moon base for the next big 
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slice of federal tax funds. Another 
contender is Project XMAS using 
a modified Apollo space ship to fly 
far beyond the Moon. The title 
stands for Extended Mission Apollo 
Spacecraft. 

Several leaders in and out of 
NASA, the space agency, think 
America can plunge directly into 
preparing for manned expeditions to 
Mars, Venus and Jupiter. Some 
heady thinkers anticipate the possi- 
bility of orbiting Saturn and landing 
on one of its moons by 1997. 

Federal planning practices and 
the time needed to build future 
space vehicles require a Presidential 
decision before the next budget mes- 
sage. Some form of space station 
appears certain. Probably the De- 
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One possible follow-up to the Apollo proj- 
ect would be a manned Mars expedition. 
An artist’s conception shows an expedition 
ship in orbit around the planet while space- 
suited crewmen inspect the landing vehicle 
before descending for a month’s stay. 
Main ship would remain in orbit. 


partment of Defense will dominate 
it. The Air Force recently swapped 
its cherished Dynasoar space plane 
for the first crack at the two-place 
Manned Orbiting Laboratory 
(MOL). About 1968, two military 
astronauts will ride out from Cape 
Kennedy in a Gemini spacecraft. 
Their Titan III rocket, with 2.5 
million pounds of thrust, also will 
carry up a laboratory cylinder about 
10 feet in diameter and 20 feet 
long. 

Similar versatility exists for the 
Apollo space ship once we pass 
critical points on our push to the 
Moon. 

The three-module construction of 
the Apollo Moon ship permits sev- 
eral variations in its purpose. By 
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switching modules, NASA  plan- 
ners think they could equip Apollo 
to orbit Earth for 600 days with re- 
supply every 120 days. 

Maxime Faget, head of engineer- 
ing research at MSC, can see many 
uses for such a convertible Apollo 
spacecraft. One mission outlined by 
Faget calls for Apollo crewmen to 
use the ship’s rockets to put the 
laboratory into a polar synchronous 
orbit. This brings the entire Earth 
under weather, scientific and pho- 
tographic observation. 

Enlarged Apollo space ships can 
ferry six or a dozen men to the 
laboratory or a larger space station. 
E. H. Olling, chief of space station 
research at the Manned Spacecraft 
Center, says the Apollo used on 
ferry flights can gain weight and 
space for men and supplies by using 
a lighter heat shield. Speeds for re- 
entry are nearly 8,000 miles per 
hour below the 25,000 miles per 
hour an Apollo will travel coming 
back from the Moon. Less speed 
means less heat must be dissipated. 


Medicine to engineering 


Variations of the basic Apollo 
Moon ship can provide the medical 
and engineering information needed 
for interplanetary flights or a per- 
manent Moon base. A few men 
using a tested space ship can thus 
gather most of the facts about space 
without the tremendous costs needed 
to develop space stations for 18-36 
men. With proper modules, North 
American Aviation engineers say, 
Apollo can orbit around the Moon 
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A variety of nuclear-powered planetary 
ships for a fleet expedition to Mars. 


for 120 days, or make long, ellipti- 
cal orbits of 120 days that swing 
far out from the Earth and come 
back. 

Economics and some reservations 
about the value of a space station 
lead many people to prefer a Moon 
base. 

Experts in the space agency esti- 
mate that each pound of men and 
supplies costs $1,000 to put into 
Earth orbit. It probably will cost 
$5,000 per pound to put them on 
the Moon, although the large Saturn 
rockets should cut these costs more 
than half. However the Moon 
promises to supply many of the 
materials needed for a crew of two 
or three dozen spacemen. 

Jack Green of North American 
Aviation has given the Moon’s re- 


Warren Burkett is the Space and Sci- 
ence Editor for the Houston Chronicle, 
where he keeps close tabs on the neigh- 
boring Manned Spacecraft Center. 
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sources considerable study. Ancient 
volcanoes probably left usable ma- 
terials such as sulphur and pumice. 
Miniature processing equipment 
could turn sulphur into waterless 
cement, bricks, and electrical insu- 
lation. Pumice, either raw or proc- 
essed, affords potential insulation 
against micrometeorites, heat and 
cold. You can make roofing ma- 
terials or walls from it. Volcanic 
basalt rock can be used for crude 
pipes and containers or converted 
into fibers for bedding, clothes, 
ropes, etc. 

Water probably exists as ice 
frozen beneath the surface or in the 
perpetual shadows of caves, crags 
and fissures. Many kinds of Earth 
rocks trap water molecules in micro- 
scopic holes in the rock structure. 
Solar reflectors and nuclear reactors 
produce enough heat to break down 
the rocks and release the water. 
From water the men on the Moon 
base can produce oxygen for breath- 
ing and the hydrogen-oxygen mix- 
ture consumed by a fuel cell gener- 
ating electricity. 


Breaking down the rocks 


Many different chemical com- 
pounds are possible if the rocks are 
broken down further into their basic 
elements. Synthetic foods, like those 
eaten by NASA subjects at a Cali- 
fornia prison, might be com- 
pounded. Possession of basic chemi- 
cals naturally leads spacemen to 
consider making rocket fuels on the 
Moon. One of their oldest dreams 
involves using the Moon as a refuel- 
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Space Decision 


Some spacemen dream of using the moon as a 
base to explore the planets. It’s a steadier view- 
ing platform than a space station and it has 
gravity, a difficult condition to simulate. 


ing stop and launching pad for ex- 
ploration of the planets. 

The Moon is a steadier viewing 
platform than the orbiting space 
station. The weak gravity of the 
Moon (one-sixth that on Earth) 
promises relief from the potential 
dangers of long-term weightlessness. 
Some engineers see only nightmares 
in the problem of producing an arti- 
ficial gravity by rotating the space 
station precisely four times per min- 
ute. 

Five lunar landings are planned 
near the Moon’s equator in Project 
Apollo. Later the distribution of 
minerals may dictate the location of 
a permanent station. So might the 
location of hot spots or pockets of 
trapped gases, as indicated by re- 
cent observation of glowing red 
light coming from near the craters 
Aristarcus and Alphonsus. 

Locating a base near one of the 
poles would mean almost continual 
sunlight for manufacturing oper- 
ations and scientific observations. 

The Army Corps of Engineers 
and Manned Spacecraft Center 
have a dozen plans for assembling 
the permanent base. These plans 
call for a step-by-step growth of the 
station. Activities of the Moon 
base’s residents will be separated as 
much as possible into cylindrical 
modules. Each module will be de- 
signed for the particular type of 


1964 


work performed inside. Industry 
estimates of $60,000 an hour for 
lunar construction mean that every 
bit of prefabrication possible will 
be done on the Earth. 

The modules will be covered with 
Moon rock at first to insulate them 
from micrometeorites, radiation 
and temperatures that range two 
hundred degrees above and below 
zero. Power shovels will be operated 
by the astronauts or remotely con- 
trolled by radio. Prefabricated tun- 
nels will connect the modules. Air 
locks on the outer doors will hold 
air pressure inside the station so the 
men can shuck their space suits. 
Station personnel will breathe a 
mixture of nitrogen and oxygen 
since medical studies now indicate 
that two weeks is the longest time 
you can safetly inhale the pure oxy- 
gen used in the Apollo space ship. 


Space to live and work 


Later the Moon base units will be 
buried in excavations or natural fis- 
sures if the Moon’s rock and ground 
structure is solid enough. Other fis- 
sures or caves may be sealed with 
air-tight materials sent from Earth 
or manufactured on the Moon. 
Mining and manufacturing will 
leave excavations suitable for con- 
version to living and working areas. 

Beyond the Moon are the planets. 
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Enthusiasm for a trip to Mars and 
Venus runs from NASA’s Washing- 
ton headquarters down to the re- 
search and development centers and 
through more than a score of aero- 
space firms. 

These flights will take months, 
years even. Oran W. Nicks, director 
of NASA’s lunar and planetary pro- 
grams, shrugs off these times. 
“Marco Polo spent 24 years on his 
round trip from Venice to China. 
It’s also noteworthy that the Dutch 
successfully colonized the Indies in 
spite of the fact that it took some 
four years to voyage there and back 
by ship,” Nicks said recently. 

Planetary missions in NASA’s 
books divide into “‘fly-by’s” and 
“capture” flights. 

“Venus fly-by’s are the easiest 
and fastest manned planetary mis- 
sions. Mars landings are the easiest 
of all planetary landings,” says H. 
H. Koelle, head of future projects 
at Marshall Space Flight Center. 


Large laboratory module orbiting over the 
Earth’s poles would have many functions. 





SCIENCE DIGEST 


You can shoot spacemen past Venus 
in less than eight months or around 
Mars in less than fifteen. : 

Dr. G. A. Crocco and Franklin P. 
Dixon, Philco Corp., have calculated 
that in 1970-72 the planets will be 
lined up right for flying by both 
Mars and Venus in one trip. Time: 
About 400 days, possibly aboard a 
converted Apollo. 


Lining up the planets 


Unfortunately, this time comes in 
the middle of the Project Apollo 
Moon landings. Venus and Mars 
will not reach the proper positions 
again until the early 1980’s. How- 
ever Krafft A. Ehricke, the grey 
eagle of German rocket pioneers, 
thinks fly-by missions will produce 
little of value, particularly in the 
neighborhood of Venus with its 600- 
degree surface temperatures. 

A month’s stay on the surface of 
Mars promises more for the post- 
Apollo dollar, say engineers at the 
Manned Spacecraft Center. David 
M. Hammock, head of Mars studies, 
thinks NASA can do it with chemi- 
cal rockets and engines used in the 
Apollo program. Ehricke, now with 
General Dynamics, wants to wait 
for a nuclear upper stage on the 
booster. 

Hammock’s plan calls for three or 
four Saturn V launches to place the 
four-part Mars ship and a load of 
fuel in Earth orbit. After assembling 
and fueling the ship, five or six crew- 
men would fire it on a Mars trajec- 
tory. 

The Mars ship resembles a large 
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arrowhead 100 feet long. Its point 
consists of a command module and 
reentry section. Back of the point 
is the Flight Module, roomy enough 
for sleeping, exercising, working 
and recreation. Rockets and fuel 
tanks fill the module at the base of 
the arrowhead. A two-man landing 
vehicle rides piggy-back on the main 
ship. 

Near Mars, the astronauts would 
skip their ship into the edge of the 
atmosphere, slowing down to orbital 
velocity (about 10,000 miles per 
hour for Mars). The landing crew 
drops down to the surface aboard 
the ferry. 

The thin, dry air on Mars simpli- 
fies landing; it offers less resistance 
to the vehicle. Landing also comes 
more slowly, thanks to the lesser 
Martian gravity, one-third that of 
Earth. The Mars ferry needs less 
heat shielding than the Mercury 
capsule. 


Martian advantages 


Astronauts and scientists can ex- 
plore the Martian surface around 
their laboratory much easier than on 
the Moon. Only a light, simple space 
suit for warmth and oxygen supply 
will be needed in the Martian at- 
mosphere; conditions probably re- 
semble those at 18,000 feet on 
Earth. After a month, the crewmen 
would squeeze into a “rendezvous 
pod” and blast off to rejoin their 
comrades in the orbiting mother 
ship and return home. 

Faget has suggested landing on 
Phobos, largest of the two Martian 
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Enlarged Apollo command module with 
double-deck seating could hold 12 men and 
be used as a ferry to space stations. 


moons, as an alternate plan. Setting 
down on airless Phobos, only 3,800 
miles from the surface, poses a simi- 
lar problem to landing on the Moon. 

Attempts to reach Jupiter or the 
asteroids beyond Mars will come 
long after Project Apollo. However 
an occasional asteroid passes within 
three million miles of Earth, close 
enough to tempt the Marco Polo of 
space. 

Jupiter’s closest approach to 
Earth is 360 million miles. Although 
1,300 times the size of Earth, Jupi- 
ter gravity is only a little more than 
twice the Earth’s. When—and if— 
we try to go to Jupiter, the landings 
are likely to begin on one of the 12 
moons. 

These NASA interplanetary aims 
bear the code name of Empire, 
leaving no doubt of our ultimate in- 
tentions. All these projects appear 
possible, in one form or another. 
Fitting them into a logical post- 
Apollo scheme calls for some jug- 
gling as Apollo spending decreases 
within two years after the Moon 
landing investment. 

A space station is likely to get 
military approval first. The civilian 
agency may buy into the station 
only to gain adequate use of it. 
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Then NASA can divide its funds 
between the permanent Moon base 
and the Extended Mission Apollo 
Spacecraft (XMAS). These projects 
will justify development of nuclear 
and chemical rockets more powerful 
by far than the Saturn V. 


Eight months with safety 


Apollo itself remains NASA’s hid- 
den ace. Until flights begin in 1966, 
no one will know how good it really 
is. The four-month flights now plan- 
ned are an indicator that our space 
engineers believe Apollo can fly for 
eight months with reasonable safety. 
With high energy rocket fuels (liq- 
uid hydrogen or fluorine), Apollo 
may emerge as the covered wagon 
of the space age. After the Project 
Apollo Moon landings, it may carry 
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men farther out than most people 
dare to hope. 

Mars and Venus flights appear no 
nearer than the mid-1970’s if you 
attempt a landing. Permanent Mars 
bases—like trips to Jupiter and Sat- 
urn—probably will remain as slowly 
ripening fruits for the 1990 period. 

Lunar base projects and planetary 
flights offer some chance for joint 
ventures with Russia, if the cold 
war thaw continues. They are far 
enough away to make multi-lingual 
training, manufacturing and ‘oper- 
ations possible. Officials of NASA 


have promised that in 1965 they: 


will attempt to pick astronauts for 
these Post-Apollo missions from the 
ranks of scientists. 

The variety of future targets 
poses the question: How far and 
where does the taxpayer want to goP 











gi 
y a 
lo p ° o\ MOIGESTIOLE 
Co “n 
aN 
fit ih iJ i 3 





by Gaynor Maddox 


HE struggle between supersti- 

tion, prejudice and taboos on 
one hand, and nutrition research on 
the other, slows down human prog- 
ress. Biochemists relentlessly con- 
tinue their search into food in its 
relation to life. To the dedicated 
researcher, physical man is a chemi- 
cal complex, consisting of 50 or 
more elements. But in the world of 
inherited suspicion of progress and 
unexamined rejection of what is 
new, man seems more an emotional 
complex. To get him to accept the 





Condensed with permission from Today’s 
Health, published by the A.M.A. © 1963 
by the American Medical Assn. 





\ eaten <= 
\ peters ae 
DONT COOK 

oR ELSE 





findings of modern nutrition and 
apply them to his daily living, de- 
spite prejudice and_ superstition, 
remains a massive problem in edu- 
cation. 

The American Dietetic Associa- 
tion has for many years, through 
its professional membership, been 
an outstanding factor in cutting 
through the fog of nutritional ig- 
norance. 

To the inquiry ‘Do oysters, raw 
eggs, lean meat and olives increase 
sexual potency?” ADA’s answer is, 
“No. These foods, as well as all 
others, contribute toward health 
and well-being, but do not have 
special properties which increase 
sexual potency,” ADA states in its 
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21 Diet Fallacies 


SCIENCE DIGEST 


Eating fish and celery isn’t going to get young 
people into the college of their choice. Three 
meals a day, a dietician,says will do just as well. 


educational pamphlet “Food Facts 
Talk Back.” 

Some young men and women 
facing college board examinations 
in the hope of being accepted by 
the university of their choice—or 
any university—ask hopefully if 
eating greater amounts of food will 
stimulate mental activity. The As- 
sociation replies: “Additional food 
is not needed for mental activity. 
Three meals, equally distributed 
through the day, will support op- 
timum work efficiency.” 

Further discouragement to those 
seeking intellectual speed-up 
through particular foods lies in this 
research finding: “Fish and celery 
are not brain foods.” Possibly this 
belief arose from the fact that nerve 
tissue which comprises a part of our 
brains, is rich in phosphorous, and 
fish provides phosphorous-contain- 
ing compounds. But meat, poultry, 
eggs and milk are also rich in this 
nutrient. Celery, however, contains 
only a little phosphorus. 

A look at some other food falla- 
cies and the Association’s factual 
answers, founded on scientific evi- 
dence, may weaken the grip of ig- 
norance on the public’s attitude to- 
ward advances in modern nutrition. 


Fariacy: White eggs are more nu- 
tritious than brown. 
Fact: The nutritive value of an 


58 





egg is not related to the color of 
the shell. Shell color varies from 
white to deep brown. Color is de- 
termined by the breed of hen. 


Fatiacy: Raw eggs are more nu- 
tritious than cooked. 

Fact: The extent to which cooking 
influences the digestibility of the 
egg has been the subject of much 
investigation. The method of cook- 
ing eggs influences the rate of di- 
gestion, but only slightly affects 
their total utilization. 


Fatiacy: Vegetable juices have 
special health-giving qualities. 
Fact: Promoters of so-called 
“health foods” and juicing devices 
are chiefly responsible for the idea 
that vegetable juices have special 
health-giving qualities. No vege- 
table or fruit or its juice has a spe- 
cific disease-curing property. 
Vegetable and fruit juices are 
prepared by separating, by mechani- 
cal means, the juice from the solid 
part of the vegetable or fruit. These 
juices contain the water-soluble nu- 
trients found in the original foods. 


Fariacy: Vegetable juices are more 
nutritious than the vegetables them- 
selves. 

Fact: The nutritive values of vege- 
table juices and vegetables are ap- 
proximately the same. Whole vege- 
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tables are an important source of 
bulk in the diet. 


Fariacy: All fruits and vegetables 
should be eaten raw. 
Fact: The origin of this idea prob- 
ably lies in the theory that foods 
should be eaten in their natural 
state. However, vegetables are 
cooked for two reasons: to soften 
the cellulose so that they will be 
more easily digested, and, in some 
instances, to make them more ac- 
ceptable to the taste. 

However, overcooking may cause 
excessive loss of minerals and vita- 
mins. 


Fatiacy: Canned vegetable prod- 
ucts have less nutritive value than 
fresh, cooked vegetables. 

Fact: No such general statement 
should be made. The nutritive 
values of both the canned and the 
freshly-cooked product are depend- 
ent upon the nutritive value of the 
original food and the method by 
which it has been prepared. 


Fatitacy: Yogurt and_ brewer’s 
yeast are requirements of a good 
diet. 

Fact: Yogurt and other fermented 
milks are good foods, but they have 
none of the mysterious health-giving 
virtues which are attributed to 
them by some people. Yogurt costs 
more than whole milk. 

Yogurt is made from whole milk 
with varying amounts of added 
milk solids. No difference has been 
demonstrated between the nutrition- 
al value of fresh and fermented 
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21 Diet Fallacies 


milks which contain equal concen- 
trations of milk fat and nonfat 
milk solids. 

Brewer’s yeast is an excellent 
source of protein of high biologic 
value and of the vitamins of the B 
complex. However, persons who 
daily eat eggs, meat and whole- 
grain or enriched cereals or bread 
do not need to supplement their 
diet with yeast. 


Fatiacy: These combinations are 
poisonous or harmful: 

Milk and oysters 

Milk and fish 

Milk and lemons 

Milk and tomatoes 

Ice cream and oysters 

Milk and chili con carne 

Milk and spinach 

Milk and lettuce 

Milk and cherries 

Milk and cucumbers 

Milk and oranges 

Buttermilk and cabbage 

Fact: No experimental or clinical 
evidence indicates that combina- 
tions of natural foodstuffs such as 
those listed above are poisonous. 
Years of human experience with 
combinations of foods disprove the 
statements. Illness of persons from 
any food normally tolerated by man 
is due either to causes outside 


the food, contamination of the 


food,orto an individual food allergy. 

The statement that the combina- 
tion of fish and milk is poisonous 
no doubt originated in days before 
refrigeration, when, by coincidence, 
people who were eating fish that 
was not strictly fresh also hap- 
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pened to be drinking milk at the 
same meal. 

People who refuse to eat fish and 
drink milk today probably never 
think of it as inconsistent when they 
eat fish chowder or oyster stew 
made with milk, or fish with cream 
sauce. If two foods can be eaten 
separately, they can also be used in 
combination without harm. 

Spinach soup, spinach souffle 
and creamed spinach also are com- 
monly eaten with no evidence of 
harmful effect. 


Fatiacy: Margarine is harder to 
digest than butter. 

Fact: Research has revealed that 
the body digests and utilizes all 
food fats equally well. 


Fatiacy: Margarine contains fewer 
calories than butter does. 

Fact: This is not true. The caloric 
content is the same in butter and 
margarine. 


Fatitacy: The continuous use of 
margarine adversely affects second- 
ary sex characteristics, such as the 
distribution of hair and the depth 
of the voice. 

Fact: Secondary sex characteristics 
are determined principally by the 
secretions of the endocrine glands, 
which build their respective hor- 
mones. 

It has not been demonstrated 
that margarine has any substance 
that adversely affects the building 
of hormones. 


Fatracy: Frozen orange juice has 
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less nutritive value than fresh. 

Fact: The major contribution of 
orange juice to the diet is vitamin 
C. These two products are remark- 
ably similar in vitamin C content. 


Fattacy: Uncolored soda pop con- 
tains no calories. 

Fact: Analysis of carbonated bev- 
erages shows that they contain 80 to 
105 calories per cup. Color is no 
guide to the number of calories a 
beverage contains. Sugar dissolved 
in water forms a colorless liquid. 


Fatiacy: Wine makes blood. 
Fact: There is no single food which 
is responsible for making blood. 


Fatiacy: Drinking iced water 
causes heart trouble. 

Fact: Drinking iced water will not 
cause heart disease. Some patients 
with arteriosclerotic heart disease 
may experience pain in the chest 
from different kinds of stimuli, 
such as the drinking of iced water. 


Fatiacy: It is dangerous to leave 
food in a can that has been opened. 
Fact: The U.S. Department of Ag- 
riculture has released the following: 

It is safe to keep the food in the 
original can after it has been 
opened. It is important to cover the 
can and keep the food cool. A few 
acid foods may dissolve a little iron 
from the can, but this is not harm- 
ful or dangerous to health. Cans 
and foods are sterilized in the proc- 
essing. Another container might 
have bacteria on it, which could 
cause food to spoil. 
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Women don’t grow a mustache from eating 
margarine any more than iced water gives you 
heart trouble. It’s even safe to eat cabbage. 


FaLiacy: Sour cream contains few- 
er calories than sweet cream. 

Fact: The calories in sour and 
sweet cream depend on the per- 
centage of fat in each of them. 
Commercial sour cream and coffee 
cream usually contain 20 percent 
fat. Consequently, one ounce of 
sour cream would have the same 
number of calories as one ounce of 
sweet cream. 


Fatiacy: Vegetables of the cab- 
bage and onion families, as well as 
cucumbers and radishes, are indi- 
gestible. 

Fact: Such a generalization cannot 
be made. Personal idiosyncracies 
will explain many instances in which 
a food is digested with apparent 
difficulty. It must be assumed that 
many persons are peculiary sensi- 
tive to some chemical substances 
contained in an offending food. 


Fattacy: Gelatin is one of the 
best sources of protein. 
Fact: This statement implies that 
gelatin could be used as the only 
source of protein in the diet. This is 
not true because gelatin does not 
contain all of the amino acids 
needed for growth, repair, and 
maintenance of the body. 

All over the world, deeply rooted 
food prejudices and ignorance 
block the progress of nutrition and 
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are often the cause of severe malnu- 
trition. Dr. Margaret Mead, a cur- 
ator of ethnology at the American 
Museum of Natural History in New 
York, points out: 

In the midst of famine, many rice- 
eating people may refuse unpolished 
rice because it isn’t white. Ortho- 
dox Hindus will not eat beef for 
religious reasons. In India, with 
one-third of the world’s total cattle 
population, an attempt to build a 
modern cheese factory failed be- 
cause the stomach of a ruminating 
animal was needed to make the 
cheese. 

Two “homey” ideas about food, 
though harmless enough, can con- 
clude this brief survey of the 
prejudices and hysterias that run 
counter to sound nutrition. One is 
the emphatic conviction that a good 
hot meal is much more nourishing 
than a cold one. Your nutritionist 
replies that the nutrients in the 
food, not the temperature at which 
it is served, determine how nourish- 
ing it may be. Whether you prefer 
it hot or cold is strictly a matter 
of taste. 

The other will be welcome news 
to many. Hot biscuits and bread 
fresh from the oven are nutritionally 
just as good for you as those served 
only when they are cold, old wives’ 
tales to the contrary. They are both 
delicious with butter and honey. 
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R. Buckminster. Fuller 
has designed domes for 


world’s fair exhibits. 


The suspension 
stadium 


R (FOR RICHARD) Buckminster 
Fuller invents, among other 
things, strange-looking, _ pillarless 
domes that hold radar antennas, 
world’s fair exhibits and people. He 
also invents terms, such as Dymaxion 
and tensegrity. 

The titles of some recent Bucky 
Fuller patents are Geodesic Plydome, 
Geodesic Tent, Synergetic Building 
Construction, Tensile-Integrity 
Structures and Undersea Island. 

The occasion for his selection as 
Inventor of the Month is a recent 
patent (3,139,957), disclosing what 
he calls aspension. 

“T have discovered,” he said in 
his application, “how to make build- 
ing structures and components pos- 
sessing in substantial measure the 
advantages of catenary suspension 
heretofore confined principally to the 
suspension bridge. 

“The catenary cables of the sus- 
pension bridge sag downwardly to 
the mid-point of the bridge, and 
would seem to possess no utility in 
any structure which arches upward- 
ly. So it has been a surprise to me 
to find that there is a way by which 
a catenary suspension system can 
be converted into an arched struc- 
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ture of domical or polygonal form.” 

His suspension, or aspension, 
building is intended to serve as a 
roofed stadium or concert hall. It 
consists of tiers of curved, box-like 
frames that overlap vertically. Cables 
run down to the bottom of each frame 
from the top of the frame below. 

Before the patent was_ issued, 
Fuller had designed an advanced 
form that he called the star-dome. 
One has been built near Tokyo for a 
Japanese country club. 

More than 2,000 Fuller geodesic 
domes have been built in. 40 coun- 
tries. The Soviet government bought 
the Fuller dome that housed the 
United States trade fair exhibit in 
Moscow in 1959, and made it a per- 
manent exhibition building. Some 125 
companies have been licensed to pro- 
duce prefabricated parts of the 
domes. 

As president or board chairman, 
the busy inventor heads the Fuller 
Research Foundation, Wichita, Kan. ; 
Geodesics, Inc., Raleigh, N. C.; Ply- 
domes, Inc., Des Moines, Iowa; the 
Tetrahelix Corporation, Hamilton, 
Ohio, and the Buckminster Fuller 
Institute at Carbondale. 

—Stacy V. Jones 
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INVENTIONS PATENTS 
PROCESSES 


Runway lights 
that arent 
really there 


B Ap weather is a factor that an- 
nually costs commercial airlines 
millions of dollars due to flight di- 
versions and cancellations, and has 
often seriously curtailed military 
flights. Another step in the develop- 
ment of a long-sought-after all- 
weather landing system was an- 
nounced recently by the Bendix 
Corporation. 

The new system, called “Microvi- 
sion,” uses microwave radio signals 
—beamed to the plane from both 
sides of the landing strip—to put a 
“picture” of the runway in the 
cockpit. 

The pilot sees the electronic 
image of an outline of the runway 
through a semi-transparent screen 
that is positioned directly into his 
“real world” line of vision. 

Bendix officials pointed out that 
although automatic landing systems 
make ‘hands off” or automatic 
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The white dots outline an airport runway 
as a pilot “sees’ it with Microvision. 


touchdowns technically feasible, few 
pilots care to be back seat drivers 
to instrument dials during the crit- 
ical moments just before landing. 
A pilot wants to know how well an 
automatic system is taking him 
down the approach path, and by 
visual reference to the ground, 
decide whether to take over manual 
control. 

Present Federal regulations pro- 
vide that the pilot of a jet air- 
craft must be able to see the run- 
way at a minimum altitude of 200 
feet and a distance of one-half mile. 
Under existing instrument landing 
techniques, the pilot follows a radio 
beam or “glide path”—defined by 
instrument panel indicators—down 
to the point of actual visibility. 

With Microvision, which operates 
on radio beams completely inde- 
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pendent of any existing radio or 
other types of landing aids, a pilot is 
able to “see” the runway through 
his normal line of vision from a dis- 
tance of about ten miles with the 
plane at an altitude of some 5,000 
feet. At a distance of about seven 
miles from touchdown, the runway 
begins to come into focus, appearing 
as a pattern of separate beacons re- 
sembling runway lights. The pat- 
tern, which is seen in true perspec- 
tive, becomes better defined as the 
aircraft gets closer to the runway. 

Microvision consists of three es- 
sential elements—ground transmit- 
ters, an airborne receiver and a 
pilot’s display. The ground trans- 
mitters are placed along each side 
of a runway in a pattern similar to 
conventional runway lights, and 
transmit pulses to the airborne 
receiver. The pulses, which define 
the angular position of each trans- 
mitter relative to the body of the 
aircraft, are then converted into 
visual images that form an outline 
of the runway. This outline is, in 
turn, projected directly into the 
pilot’s “real world” line of vision. 

More than 1000 successful flight 
tests with Microvision have been 
made since 1960. 


Air-conditioned underwear 


A special garment designed to 
keep Apollo astronauts cool was 
tested by race driver Bobby Isaac 
recently during the grueling Fire- 
cracker 400 at Daytona Beach, Fla. 
The garment has tubing sewn into 
its fabric. The tubing, which touches 
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Air conditioned underwear is worn under 
Bobby Isaac’s drivers suit, left. He fin- 
ished second to A. J. Foyt, right. 


the skin, is filled with a liquid cool- 
ant which maintains body tempera- 
ture at approximately 98.6°F de- 
spite the intense heat inside the car. 
Drivers usually lose 10 pounds or 
more during the ‘400” because of 
perspiration. 

In the Apollo project the under 
garment will cool space-suited astro- 
nauts, allowing them to exert high 
rates of physical energy without 
running the risk of heat exhaustion 
or body dehydration. The under- 
wear was developed by the Hamil- 
ton Standard Division of United 
Aircraft Corp. 

Cooling efficiency of the garment 
is based on a careful layout of tub- 
ing to provide a proper distribution 
of cooling over the body, arms and 
legs. The tubing is sewn onto the 
garment’s net fabric in a way that 
will not restrict body movement. 

The coolant liquid pumped 
through the piping network was 
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stored in a cold box installed in 
Isaac’s race car. 

Following the 400-mile race, dur- 
ing which temperatures in the cars 
rose to 140 degrees, Isaac said in 
an interview: 

“T didn’t sweat a drop. That suit 
is the greatest thing in the world. 
I'll bet everybody will have one 
next year. 

How did Isaac do in the race? 
He finished second behind winner 
A. J. Foyt. 


Molecular monkey wrench 


A UCLA entomologist has in- 
vented a new “antimetabolite” 
method of protecting carpets, cloth- 
ing and other textiles from moths 
and beetles. The radically different 
method is said to immunize textiles, 
fabrics, yarns, carpets, upholstery 
and other articles made from, or 
containing, animal fibers against 
destruction by insect pests. 

Synthetic fibers can also be pro- 
tected by the patented technique 
because insects attack almost any 
fabric once it becomes contamin- 
ated with perspiration, oil from the 
skin or spilled liquids, such as beer 
which is high in the vitamin B com- 
plex. 

Roy Pence developed the immu- 
nization treatment because conven- 
tional ways of killing moths and 
carpet beetles have two important 
disadvantages; they often stain or 
damage articles that are to be pro- 
tected and they also contain toxic 
materials. 

His technique uses non-toxic sub- 
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University of California scientist Roy Pence 
tests newly developed material for pro- 
tecting fabrics from moths and beetles. 


stances, called antimetabolites, 
which look and taste like fabric con- 
taminants but aren’t; in effect they 
drop a sort of molecular monkey 
wrench into the insect’s metabolic 
machinery. They prevent insects 
from using the vitamin B complex 
and other essential nutrients found 
in contaminants. They even prevent 
the insect from using its own stored 
nutrients. 

Net result of the treatment is 
death from acute malnutrition. It’s 
even faster than starvation, Pence 
says. 

Numerous metabolism-interrupt- 
ing compounds, or antimetabolites, 
may be used. These compounds are 
molecularly similar to essential in- 
sect nutrients except for one or 
more key atoms, which are either re- 
moved or replaced with an atom 
that makes the compound unaccept- 
able to the insect. 

The advantages of the antimetab- 
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olites, says Pence, are: 1. they would 
be long lasting, difficult to remove 
by dry cleanings and in some cases 
wet washings; 2. they would be 
non-toxic to children or animals 
playing on rugs; 3. they would be 
cheap and easy to apply; and 4. 
they would be resistance-proof, 
since insects haven’t yet developed 
a means of resisting starvation. 


Comfort for the long haul 


For the man whose “office” is the 
cab of a heavy-duty truck, a spe- 
cial seat has been developed. 

It offers a possible combination 
of 864 seating positions, sets auto- 
matically for the driver’s weight, 
and is mounted on an air suspen- 
sion system that absorbs as much as 
90 percent of the vibrations en- 
countered at two cycles per second 
and above. 

Called Cush-N-Aire, the truck 
seat has been introduced by Nation- 
al Seating company after two years 
of development. 

Weight of the seat and driver is 


New Cush-N-Aire truck seat can be ad- 
justed to 864 different seating positions. 
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borne on a Goodyear nylon-neo- 
prene air spring. The driver ad- 
justs the seat to suit his height and 
weight using a pushpull button to 
control pressure entering the sus- 
spension system from the truck’s 
air supply. The seat’s stabilizing 
system operates on hardened steel 
pivots encased in high tensile steel 
with oil-impregnated bushings. 
Fold-up arm rests and removable 
seat and back covers are optional. 


"Nice to hear from you' 


Westinghouse Electric Corp., has 
developed a new miniature cartridge 
tape recorder with the idea that it 
can be used to send “voice letters” 
by mail. The tiny recorder was de- 
signed for use in pairs so that fam- 
ilies can communicate with one an- 
other by voice. Each recorder comes 
with a “ready tape mailer.” When 
a message is completed, the tape 
cartridge can be removed as a 
single unit and it can be placed in 
the mailer. 

Each cartridge records up to 35 
minutes and requires no threading. 
The recorder will operate on four 
penlight batteries. 

Other suggested uses for the re- 
corder were for salesmen who can 
record important facts immediately 
and send them to their home offices, 
and students who can use them for 
taking lecture notes or for practic- 
ing language courses. 

Additional information is avail- 


able from Westinghouse Electric. 


Corp., 200 Park Avenue, New York 
Fi, Nee 
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What kids say about science 


by Harold Dunn 


OME of the nation’s greatest hu- 
S mor, unintentional but nonethe- 
less hilarious, comes from school chil- 
dren. Having taught elementary 
school youngsters for nine years, I 
have heard such delightful observa- 
tions as these: 

“Breakthroughs are good for sci- 
ence but bad for windows.” 

“Scientific knowledge is knowing 
things like how to make time go 
backward by the B.c. method.” 





‘““A scientific assumption is a fact 
so simple we do not need to under- 
stand it.” 

Sometimes they aren’t wrong at 
all—it’s just the way they say it 
that’s so funny. For example: 

“The scientific method is not to 
believe anybody until you find it out 
for yourself.” 
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“The ‘gyro-stabilizer’ is a deal 
used to help seasickness. It hasn’t 
completely replaced throwing up 
yet 

“Vacuums 
nothings.”’ 

Sometimes a youngster doesn’t 
know and he knows he doesn’t know, 
but that doesn’t keep his answer 
from being charming: 

“The higher we go, the lower the 
temperature gets for the reason of 
search me.” 

“The theory of relativity, as I 
understand it, is not very well un- 
derstood.” 

From the pencil of a knowledge- 
able ten-year-old boy comes this 
bit of information: 

Question: What is the interna- 
tionally used scientific system of 
measurement ? 

Answer: “Hips, waist and bust.” 

When the kids read facts that 
they don’t understand, they often 
let their imaginations take over. I 
came across the following ‘“imagin- 
ary facts” about meteorology during 
my first year of teaching: 

“Meteorology is the study of how 
to get climate without weather.” 

“Until it is decided whether tor- 
nados are typhoons or hurricanes, 
we must continue to call them tor- 
nados.” 

One intense little girl took a grati- 
fying interest in archaeology: 

“An archaeologist is an excavated 
prehistoric ruin.” 

“A fossil is a dead bone.” 


consist mostly of 
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“T have always wanted to go 
look for fossils, but not very much.” 

“Meteorologists look something 
like people.” 





Last year, an unusually bright 
young lady got hold of a high school 
psychology book in her home li- 
brary: 

“Brain theoryists now think 
smartness is caused by gray matter 
on the brain. But as people grow 
older, some seeps out and gets in 
their hair.” 

“The way psychology differs 
from sociology is, play like a man 
kills a neighbor. Well, psychology 


blames the man and_ sociology 
blames the neighbor.” 
“Freud’s_ greatest contribution 


was showing us what we should 
worry about. And if we do not wor- 
ry, why we should worry about 
that.” 

“Sublimation refers to a strange 
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freak of nature in which people 
have dogs instead of children.” 

The boy who sat behind her in 
class once confided: “I remember 
everything on Gamma Globulin ex- 
cept who he is.” 

This boy is the same scholar 
who wrote: ‘Government health 
programs are why people grow big- 
ger than germs.” 

Here are three more frank, if 
slightly off-center, body boners: 

“Genetics explain why you look 
like your father and if you ‘don’t 
why you should.” 

“Many questions have been 
aroused in my mind by genes. As a 
mattery fact, the main trouble with 
genes is that they give more ques- 
tions than answers.” 

“Biology is a spare word for 
when you cannot think how to say 
insides.” 
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Ever heard of the word, ‘“bom- 
bious”? I hadn’t until I came 
across this gem: “Uranium 235 is 
a bombious metal.” 

One of my students this year has 
had many tussles with his spell- 
ing book. When he finished writing 
a sentence recently, the battle- 
ground looked like this: “Fizzics 
does not agree with itself spelingly 
and prouncingly.” 

Some of their mistakes have a 
devastating logic, i.e.: 

“A person who knows about 
physics would be called a physician 
if that word had not already been 
taken.” 

“Negative charges are charges 
that are not really there, but we 
pretend they are just for fun.” 

Childish authorities on gravity 
have this to say: 

“The law of gravity is main- 
tained very enforcedly.” 

“When the law of gravity was 
first passed, it was thought that 
bodies attracted each other. But 
with the invention of electricity we 
found out only opposites attract. It 
has been that way ever since.” 

Question: Why would a person 
weigh more at either pole than at 
the equator? 

Answer: “If you walk from either 
pole to the equator you are bound 
to lose weight.” 

Here’s one that I’ve been trying 
to figure out for five years: “I plan 
to be a geologist when I can find 
somebody to do it on.” 

When members of the grade 


school set turn their full attention , 


to geology, mistakes seem to com 
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as thick as chalkdust. Here’s what 
I mean: 

“Geologists are one of the chief 
by-products of geology.” 

“The meaning of geology has a 
very short memory in my mind.” 

“Someone in here once said that 
there are three main types of rocks. 
I think this is so because I believe 
I was the one that said it.” 

“We of my famley plan to start 
a gathering of rocks in one of our 
next spare times.” 

One tyke tripped on the word 
“equinox” and stumbled into this 
mistake: “It took our best astrom- 
oners to figure out how to cross an 
equine-ox.” 





In the same essay, he mentions: 
“The solar system is a rich source 
of vacuums.” 

Another young fellow explained: 
“Astronomy is the same as astrol- 
ogy, only just the opposite.” 

Other youngsters had these com- 
ments about astronomy: 

“The earth is revolving around 
the sun at the present time.” 
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“The sun is nothing but a big 
rock of gases.” 

“A meteor is a piece of stone or 
metal passing through our celestial 
body. But it doesn’t hurt.” 

“The earth revolves on its axles.” 

“Outer space means to heave a 
sigh at wanting to visit there 
safely.” 

Chemistry has come in for its 
share of classroom comment through 
the years. Here are some of my 
favorites: 
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element few people have ever heard 
oe 

“When anybody says compound, 
what he is saying depends on 
whether he is saying it to a chemist 
or a/sentence-maker.” 

“One of our best odor killers is 
chloroform.” 

Then I don’t suppose I’ll ever for- 
get this remark by a brown-eyed 
little moppet: ‘From now on I will 
put both gladness and wonder in 
my same thought about science.” 


“Silicon is a well-known chemical Me, too! 


C0Go™~ 


Zoo to rescue wild animals 


S CIENTIFIC RESEARCH and activities to preserve endangered species of 
wild life will be given increased attention by the New York Zoological 
Society. 

The society’s president, Fairfield Osborn, says the collection of animals 
at the New York (Bronx) Zoo offers unusual opportunities for investigation 
of comparative problems in the development and evolution of behavior. 
Research could be conducted in the areas of physiology, hormonal control, 
inbreeding, vertebrate genetics, the comparison of infant and parent re- 
lationships and the development of behavioral controls. 

The society also plans to expand its work in the Department of Marine 
Biochemistry and Ecology. Osborn indicates that research in pharmacologi- 
cally active compounds derived from marine organisms would be especially 
valuable because it is related to the discovery of new drugs that might 
prove useful in the treatment and prevention of infectious and noninfectious 
diseases. The society’s Tropical Research Department, on the island of 
Trinidad off the coast of South America, will step up the study of tropical 
fauna and their environment. 

Wild life in the United States enjoys more security than in other parts 
of the world, according to Osborn. Abroad, the population increase has 
caused man and wild life to compete for space. The threat to wild animals 
has been heightened by illegal shooting and poaching for food, hides, ivory 
and other animal products. The use of monkeys for research is one of 
various other factors contributing to the decline of wild life in all parts of 
the world. 
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(| How to stop a heart attack 
before it starts 


Arthur J. Snider 


HIs is the composite of stories 

told to Dr. William S. Green 
by his patients in the last 18 years. 
The same theme underlies all: The 
body has an early warning system 
of an impending heart attack. If 
heeded, a heart attack could be 
averted. 

Dr. Green, a Cincinnati physi- 
cian, calls this warning system the 
“pre-heart attack fatigue.” Before 
the heart attack occurs, the pa- 
tient suffers increasing fatigue over 
a period of weeks. But he doesn’t 
stop to rest, and each day the heart 
loses of a bit of ability to meet the 
taxing demands on it. ] 

“Like the drop of water wéaring 
away the stone, these fractions add 
up, until one Saturday afternoon he 
experiences an unexpected feeling 
of physical letdown and has dif- 
ficulty dragging himself to the 
shower to prepare for the party 
that night,” Dr. Green said. 

“After a Sunday rest, he feels his 
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old self. But during the next week, 
especially after a late session, he 
notices his ability to bounce back 
is slower than ever. As his letdown 
feeling progresses, he learns to skip 
his big problems. He becomes in- 
creasingly irritable at himself for 
not being able to respond as he 
thinks he should.” 

The first appearance of “pre- 
heart attack fatigue” usually oc- 
curs at least six months before the 
attack itself. 

“Tt recurs in an _ intermittent 
fashion and its presence or absence 
depends on the willingness of the 
individual to listen to the messages 
and to rest sufficiently,” Dr. Green 
continues. 

“Tf rest is not adequate, the body 
recognizes the hopelessness in car- 
rying on in the face of constant 
whipping. The patient moves into 
the ‘progressively increasing fa- 
tigue’ stage.” 

This is manifested by a letdown 
on Friday afternoon. Rest on Fri- 
day night enables him to bounce 
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back Saturday morning but he is 
unexpectedly tired on Saturday 
afternoon. He’s still tired on Mon- 
day despite a full day of rest on 
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Finally, he goes to a physician 
only to find that all tests are nega- 
tive. He may then try his own 
remedies—giving up smoking, tak- 
ing vitamin or pep-up pills or going 
on an exercising regimen. 

Inevitably, he moves into the 
“absolute fatigue” stage in which he 
has difficulty dragging one leg after 
the other. He uses every excuse to 
sit and rest. 

Then one day comes the fateful 
“heart roulette.” He may be bowl- 
ing or exerting himself emotionally 
or he may overeat or undergo an 
extreme of temperature. This extra 
demand on his heart to increase 
its work load is the final straw. The 
heart has no more to give. The 
point of no return has been reached. 

If he is lucky, says Dr. Green, the 
heart may give only a stern pro- 
test in the form of a severe angina 
pain. If the patient accepts the pro- 
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test, there is still time to escape 
without damage. 

If he is moderately lucky, he will 
have a heart attack, collapse and 
survive after hospitalization. If un- 
lucky, he will be dead within min- 
utes. 

Except for older individuals, who 
forget their limitations and engage 
in shoveling snow, Dr. Green has 
never found a case where the pa- 
tient did not have an adequate 
“washed out” warning well in ad- 
vance of a heart attack. 

Treatment is rest — not a single 
night’s rest or a weekend rest, but 
a two-weeks’ rest, in a hospital, if 
necessary. Vacations are rarely rest 
periods for few people genuinely 
loaf on them. 

Why don’t patients heed their fa- 
tigue signs? Dr. Green finds: The 
drive for material gain and security, 
the feelings of indestructibility 
(“It can happen to others but not 
to me. I’m too tough.’’) and the at- 
titude of indispensability (‘The 
business can’t go on without me.’’) 
are largely responsible. 


Housewife in a space suit 


As she moves about doing her 
housework, Mrs. G. wears a modi- 
fied space suit. 

She doesn’t anticipate going into 
orbit. She’s content to walk up- 
right on Earth, even though it re- 
quires an anti-gravity garment to 
accomplish it. 

Mrs. G. is afflicted with an un- 
usual form of fainting. The moment 
she steps out of bed in the morning, 
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the room starts to spin and her 
vision blurs. She swoons and falls 
to the floor unconscious. 

Doctors could find nothing wrong 
with her except that she has “‘idio- 
pathic orthostatic hypotension,” 
meaning that on standing erect, 
she develops low blood pressure 
from unknown origin. An_insuf- 
ficient amount of blood reaches the 
brain. 





It is not uncommon for healthy 
persons to develop momentary low 
blood pressure, particularly if they 
have been immobilized for some 
time, such as lying in bed or after 
long airplane or auto trips. 

Astronauts Walter Schirra and 
Gordon Cooper were wobbly and 
dizzy for a brief period after step- 
ping out of their capsules following 
prolonged orbital missions. 

This results from pooling of the 
blood in the lower part of the body. 
Physical activity quickly promotes 
a squeezing action by which the 
blood is milked upward to the heart 
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and into the brain. The process is 
abetted by a series of valves in the 
veins which prevent a back flow 
toward the pull of gravity. 

In Mrs. G.’s case, the blood re- 
mained pooled. Apparently her sys- 
tem of vein valves is faulty. 

For eight years she had been 
treated by physical means, such as 
elastic stockings, and by a variety 
of drugs to boost the blood pressure. 

“They were ineffective or poorly 
tolerated,” said Dr. Joel M. Levin, 
of Michael Reese Hospital, Chica- 
go, in the Archives of Internal 
Medicine. 

Then the idea of an anti-gravity 
suit was hit upon. One was ob- 
tained from the commanding officer 
of the hospital at Chanute Air 
Force Base, Ill. 

By inflating a rubber chamber 
after the suit was put on, pressure 
was placed on the toneless veins. 
This permitted her to stand for any 
length of time. 

But the suit required an assistant 
for fastening, lacing and inflating. 
It was not comfortable to wear. 

The hospital has since obtained 
a commercially-made counter-pres- 
sure suit. Now Mrs. G. is no longer 
housebound. She is fully ambulatory 
and can wear ordinary street clothes 
over the underwear-like garment, 
which is comfortable even in warm 
weather. 


When the sun goes down 


The flattering look of modern 
sunglasses is causing millions of 
Americans to overdo a good thing. 
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They are wearing sunglasses when 
they shouldn’t. 

Take them off after sundown, 
warns the American Medical Asso- 
ciation. They reduce the intensity 
of the field of vision. If an oncom- 
ing car should not have its head- 


lights on, you might have an acci-- 


dent. It is easy to miss seeing a 
pedestrian or a cyclist. 


There is no scientific evidence to 
support any claim that the use of 
tinted lenses improves night vision 
by blocking out oncoming head- 
lights. 


Charcoal broiling and cancer 


Charcoal broiling of meat can 
yield a chemical compound known 
to produce cancer in mice. Two Chi- 
cago Medical School investigators 
have done it with 15 large steaks, 
each weighing about 2.4 pounds 
each. The outer portion of the 
“well-done” steaks were scraped 
and 15 compounds isolated by so- 
phisticated che mica] techniques. 
One of these was benzo(a)pyrene, 
a hydrocarbon used to induce can- 
cer in laboratory animals. 

Doctors William Lininsky and 
Dr. Philippe Shubik report that the 
quantity of the hydrocarbon ob- 
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tained from one steak was equiva- 
lent to that found in the smoke of 
600 cigarettes. 

Most likely source of the hydro- 
carbon is the melted fat that drips 
on the hot coals and is broken down 
by high temperature. They are 
deposited on the meat as the smoke 
rises. 

Since the production of the 
cancer-producing hydrocarbon is re- 
lated only to the fat in the meat, 
the physicians recommend cutting 
away as much of the fat as possible. 

They stress that findings in mice 
do not necessarily extend to man. 


A medical first 


In a surgical first, a nerve graft 
has restored the sense of touch in 
the hand of a California school- 
teacher. Dr. Leonard Marmor of 
Los Angeles replaced a _ missing 
three-inch segment of Mrs. Blanche 
Sheets’ median nerve which had 
been lost in an injury. The nerve 
graft was taken from the ampu- 
tated leg of another patient. 

Nerve grafting has been a com- 
plete failure in the past except for 
a few grafts from one part of the 
body to the region of the ear or 
fingers of the same person. 

The loss of the nerve had 
caused Mrs. Sheets to drop papers 
in the classroom and even burn 
herself. At the American Medical 
Association convention, where Dr. 
Marmor reported the successful 
transplant to the right hand, Mrs. 
Sheets shook hands with visiting 
physicians. 

















rock 


{ Bee, the projected rocket 

















shown above, could be anywhere 
on earth in 45 minutes, carrying— 
not an atomic payload, but a pretty 
stiff punch all the same—a battalion 
of 1,200 combat-ready troops. It 
could take off from anywhere and 
could touch down without needing 
prepared runways, even on the deck 
of a carrier. The soft landing would 
be accomplished by means of con- 
trolled retrorocket thrust. 


BURNOUT 
ALTITUDE = 82.N, Mi. 
VELOCITY = 16,800 MPH 
TIME = 6 MIN. 


DISTANCE = 5550 N. Mi 
TRANSIT TIME =33 MIN, 


Rocket would “nose-up” at its apogee to start the tail-first descent to its target area. 





Armies of tomorrow might disembark from 
rockets that could carry them anywhere on 
earth in only 45 minutes. 


Ithacus is a product of the draw- 
ing boards of the Douglas Missile & 
Space Systems Division. No major 
break-throughs go into its concept. 
Its forebears are the Saturn V rock- 
et, targeted for the moon in 1970, 
and ROMBUS (Reusable Orbital 
Module and Utility Shuttle), de- 
veloped last year for NASA in a 
Douglas study. Ithacus would de- 
velop enough power to send it 
along at close to 17,000 mph. 


APOGEE 

ALTITUDE =127 N. MI, 
VELOCITY = 16,500 MPH 

TIME = 13.5 MIN. 

ENTRY 


VELOCIT’ 
TIME = 23 MIN. 
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INSIDE PSYCHIATRY TODA 


The psychopathology of politicking 


by Flora Rheta Schreiber 
and Melvin Herman 


E ARE about to vote. The 
W arguments are hot. We feel 
certain about our positions. 

What, however, is behind them? 
Do we vote the way we do because 
we are human beings who take the 
issues seriously? Or are there other 
motives that propel us without our 
being aware that they exist? 

Psychiatric investigation reveals 
that there are. Hatred, for instance, 
is a strong political motivation. 
“The prominence of hate in poli- 
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tics,’ Dr. Harold D. Lasswell wrote 
in his book Psychopathology and 
Politics, published 34 years ago, 
“suggests that we may find that the 
most important private motive (in 
politics) is repressed and powerful 
hatred.” 

Lasswell’s book, recently reissued 
with a chapter on the author’s 
afterthoughts today, has been a 
storm center through the years. He 
claimed that psychoanalytic tech- 
niques could reveal the private ba- 
sis for public acts and said that we 
shift our unresolved family strug- 
gles on to public figures, who be- 
come the targets of our conflicts. 
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“Sons whose fathers frustrated 
their needs for love, dependence and 
a masculine frame of reference,” 
Dr. Richard E. Rennecker, a re- 
search psychiatrist at the University 
of California, adds, “do not really 
speak for a candidate, but always 
against one, as an expression of 
strong unconscious hostility toward 
their fathers.” 

The contention of both these au- 
thorities is that our behavior— 
political action along with the rest 
—is largely determined by the 
great unconscious’ depths in man’s 
personality. 

Take, for instance, the woman 
voter of liberal tendencies, cited 
by the eminent psychiatrist, Dr. 
Franz Alexander. Intending to vote 
for Adlai Stevenson in 1956, she 
changed her mind after his quip, 
“Eggheads of the world unite. You 
have nothing to lose but your 
yokes.” “T can’t,” she told: Dr. 
Alexander, ‘‘visualize a President 
who is capable of making such flip- 
pant, witty remarks.” Dr. Alexan- 
der explains, ‘She had an emotional 
need for a father image to which 
Stevenson could not live up.” Her 
personal need to relate to her presi- 
dent was deeper than her reasoned 
principles. Her surface thinking 
might have been totally unrelated to 
her deeper self. 

Take another example. A young 
man refused to vote for Candidate 
X just because he was able to iden- 
tify himself with that candidate. 
The explanation, again offered by 
Dr. Alexander, was that the young 
man believed that the candidate 
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suffered from similar emotional 
problems to those he had himself. 
He had great personal guilt which 
he felt would be punished by failure 
and humiliation. He could not face 
having this candidate run, be de- 
feated and suffer the humiliation 
for which he felt that he himself on 
a different level also was heading. 

Admittedly this young man, a 
psychiatric patient, was unbalanced. 
The unbalance, however, serves as 
an intensification of the unconscious 
forces that drive normal persons. 
“Personality research,” Dr. Lass- 
well says, ‘shows that the individ- 
ual is a poor judge of his own in- 
terest. He is so poor a judge that, 
instead of taking the course that 
will give him a happy, well-adjust- 
ed life, he often chooses one that 
will not. How much more devious 
is his behavior toward remote social 
objects (voting, for instance), 
where action is unrelated to person- 
al experience. His voting is likely, 
more often than not, to be not 
healthy, not productive of his own 
best interests, but symptomatic of 
his deeper conflicts.” 

But voting in response to com- 
plex motivations is hampered by 
the two-party system. It offers on- 
ly four possible choices, namely (1) 
voting a straight Democratic ticket, 
(2) voting a straight Republican 
ticket, (3) splitting one’s vote and 
(4) refusing to vote. In such a 
framework there is just no chance, 
he feels, to express one’s real feel- 
ings and attitudes. Refusing to vote 
is often a protest not against the 
candidates themselves, but against 
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What orients presidential candidates toward 
power? There is ego to see the grandiose image 
of self, an ego that may be built in the nursery. 


this cooped-up lack of genuine ex- 
pression. A well-known psychiatrist, 
with whom we discussed the ques- 
tion, just does not vote. What hap- 
pens at the polls seems to him too 
distant, too impersonal. Despite 
the millions of words written about 
candidates, he feels that he doesn’t 
know them except through distorted 
lenses. He just doesn’t bother. He 
is not an apathetic citizen, but a 
man who has demonstrated active 
interest in his community. 

Three reasons for not voting are 
offered in a recent sociological sur- 
vey. They are (1) fear of the con- 
sequences, (2) feelings of futility 
of individual action and (3) no in- 
centive. Clearly not voting can be 
a deep-seated, complex reaction. 

This, however, is not the whole 
story. Social scientists and practi- 
cal politicians alike believe in a 
voter who follows a reasoned path. 
James Haggerty, the political strat- 
egist, for instance, told us, ‘There 
are just two reasons behind every 
vote: (1) Is the party in power 
leading the country toward war or 
peace? If peace, the incumbent is 
re-elected. (2) What effect will the 
election have on our pocketbooks? 





Miss Schreiber is an award-winning 
writer on psychiatry; Herman, the Ex- 
ecutive Secretary of the National As- 
sociation of Private Psychiatric Hos- 
pitals. 
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Haggerty insists that the voters in 
Wisconsin, for instance, cast their 
ballots for Alabama’s Governor 
George C. Wallace in the 1964 
primary not because they cared a 
fig for his views, but because they 
were low men on the economic 
totem pole and feared that more 
jobs for Negroes would mean fewer- 
jobs for them. 

Some psychiatrists, too, oppose 
the view that men are largely 
driven by unconscious motives in 
their political action. These psy- 
chiatrists believe that Dr. Alex- 
ander’s patient, refusing to vote 
for the candidate with whom he 
made _ identification, might have 
done so quite rationally. Perhaps, 
as Cornell University sociologist 
Walter Berns points out, “this very 
patient, being a neurotic himself, 
concluded that a neurotic (and he 
saw the candidate in his own image) 
would make a poor President.” 

At the moment we are confronted 
with two candidates who fulfill the 
father image. For both Lyndon B. 
Johnson and Barry M. Goldwater 
are strong family men, authorita- 
tive figures and older than John F. 
Kennedy, who could not assume this 
image for all the reasons purely of 
chronology. If we vote solely for a 
father figure, we logically can vote 
for either one, which brings the 
whole issue to an absurd impasse. 

Whether we vote for a father fig- 
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ure or not, we are likely to make a 
father of the President once he 
takes office. Dr. Berns points out 
that President Washington, the 
Father of our Country (and the 
sobriquet is no accident), was 
mourned as a father and that his 
death reactivated many unresolved 
Oedipal problems, even in that pre- 
Freudian era when an . Oedipal 
problem as such was yet unnamed. 

President Roosevelt was a strong 
father figure. His death meant 
temporary terror over who would be 
the head of the nation’s household. 
The father was gone and there was 
fear that no one could take his 
place. Yet it wasn’t long before 
President Truman, emerging as a 
cocky, confident fighter who 
wouldn’t back down for anyone, 
became a father figure, too. When 
he attacked a music critic for pan- 
ning his daughter’s singing per- 
formance, the press criticized him. 
But there was also a public pride 
that ‘my father can lick any father 
on the block,” that Father Presi- 
dent was going to take no nonsense 
from anyone assaulting his flock. 

It was not Truman as a father 
figure who was voted into office, 
however, but the Truman who rep- 
resented a certain political position, 
Dr. Berns believes. Berns backs up 
the Haggerty concept. 

What then, in these shifting sands 
of conscious and unconscious moti- 
vations, actually determines the 
vote? We cannot dismiss uncon- 
scious motivations, for there is too 
much evidence that gives them 
credence. Long before Freud, it 
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was common to describe the psy- 
chopathology of kings and generals. 
Part of the early impact of Freud 
was to re-emphasize the importance 
of personality in social processes. 

What kind of personality rises to 
the Presidency? It is a handy 
bromide to categorize all Presidents 
and all candidates as power-orient- 
ed. Of course they are power-ori- 
ented, just as the composer is mu- 
sic-oriented or the writer is word- 
oriented. Power is the stuff of which 
politics is made. 

What orients them toward 
power? The answer, as with the 
composer or the writer, lies in a 
complex of \genetic and environ- 
mental factors, For the Presidential 
candidate, however, there is a great 
deal more than the predisposition 
toward the “job.” There is the ac- 
cident of being in the right path 
and the doggedness of knowing how 
to walk it. There is ego to see the 
grandiose image of the self, an ego 
that may well be built in the nurs- 
ery through factors as yet largely 
unexplored. 

Practically speaking, the issue is 
not whether the candidate is power- 
oriented, but how he uses his power, 
just as for the voter the issue is not 
alone whether he votes, but whether 
he does so with maturity that makes 
that vote meaningful. There are mul- 
tiple causes for any action, as Dr. 
Bertram Schaffner pointed out in 
discussing a lecture Dr. Lasswell 
prepared for the Academy of Psy- 
choanalysts. Pyschoanalysts are 
modest enough to realize that psy- 
chiatry does not have final answers 
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In a New York store with a growing accident 
rate, everybody who had an accident had to 
see a psychiatrist. Accidents dropped 30 p. c. 


to complex socio-political ques- 
tions. As long as there is imma- 
turity there is psychopathology. 
Since the mature mind is rare, we 
are confronted with the fact that 
the will toward rational political 
actions is muddied in the waters of 
inner conflict, and with voting for 
candidates for extraneous reasons, 
such as “I don’t like his face.” 


Psychiatry on your job 


A department of a large indus- 
trial firm in New York City was 
known to the rest of the company 
as “the sick department.” In this 
department, backaches, hyperten- 
sion, colitis, nervous breakdowns, 
frequent absenteeism and spur-of- 
the-moment resignations were the 
rule. Enter the Division of Organi- 
zation Psychiatry of the Institute 
of Psychiatry at Mount Sinai Hos- 
pital (New York City). This group, 
under a three-year Federal grant, 
is studying how a psychiatric team 
can help industrial concerns, 
schools, unions and churches. 

Milton R. Sapirstein, M.D., who 
is in charge of the Division, decided 
to begin at the top by evaluating 
the head of the department. It be- 
came clear that the boss was mak- 
ing his staff sick. He was tyran- 
nical, arrogant, authoritarian — the 
traditional, cartoon-like “bad” boss 
of everyone’s nightmare. Ironical- 
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ly, too, he had a strong tendency to 
engage the kind of person who had 
precisely the same rigid personality 
that he had. This naturally com- 
pounded the tension. 

The solution recommended by 
Dr. Sapirstein’s team was (1) to 
kick the boss upstairs where he no 
longer had any direct contact with 
employees, and (2) to scatter the 
members of his staff among other 
departments of the company. “Once 
they were placed elsewhere,” says 
Dr. Sapirstein, “they showed a 
marked tendency to ingratiate them- 
selves with their new colleagues.” 
The result was that, chameleon-like, 
they began to drop the personality 
of their former boss and to assume 
instead the behavior of their new 
associates. 

For a large New York City de- 
partment store, this same _psychi- 
atric team went to work on the 
problem of the store’s growing ac- 
cident rate among employees. Evy- 
ery employee who had an accident 
had to see the psychiatrist. This 
requirement led the accident rate to 
drop thirty percent. “The employ- 
ees,’ says Dr. Sapirstein, “uncon- 
sciously avoided accident-causing 
incidents in order to keep from hav- 
ing to.see the psychiatrist.” 

The presence of a psychiatrist on 
the scene, morever, whether in an 
industrial concern, a store, a union, 
or a church — has led to unexpect- 
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ed bonus effects. Persons with 
marital problems, for instance, have 
come to the psychiatrist for help, 
using him as the means of unbur- 
dening themselves, particularly dur- 
ing the problem’s initial stages, 
when help is most useful. 

The future plans of this group in- 
clude a retirement center in a hos- 
pital setting. Such a center would 
mitigate against the bitterness be- 
tween employees and their com- 
panies after the day of parting. 
Studies have showed that persons 
on fairly high management levels 
entertain unrealistic attitudes to- 
ward retirement. Many cannot be- 
lieve that they themselves will ever 
be separated from the company. 
Many, living a grandiose dream of 
success, see retirement as the abro- 
gation of the success image. How- 
ever, when the psychiatrist points 
out that the diminution of the drive 
toward success emancipates other, 
more fulfilling drives—creativity, 
community activities, human re- 
lationships—a new attitude toward 
retirement generally emerges. 


School grades 
aren’t everything 


Success in a chosen profession 
and school grades are not one and 
the same. This should bring com- 
fort to the parent who believes that 
Johnny’s report card misrepresents 
him, and to the educator who has 
long been dissatisfied with grades 
as a measure of educational achieve- 
ment and growth. This is the opin- 
ion of Dr. Milton R. Sapirstein of 
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Mount Sinai Hospital, New York 
City. 

You'll have a better understand- 
ing of your child’s potential from 
what some psychiatrists now call 
his “cognitive style.” Cognition in 
this sense is used as the generic 
term for the process by which an 
individual obtains knowledge of his 
environment. Involved are: per- 
ceiving, recognizing, conceiving, 
judging and reasoning. Everybody, 
moreover, shows a consistent pat- 
tern in these respects, Dr. Sapir- 
stein believes. 

Teachers, accordingly, should be 
aware of different personality styles 
of thinking — a style for future 
artists is different from that for en- 
gineers. Everyone would be bet- 
ter off if educators and the rest of 
us judged him on the basis of his 
distinctive individuality without 
reference to comparisons. It is the 
individual style, moreover, that 
moulds his creativity in his chosen 
field and becomes the bedrock on 
which to erect the superstructure of 
his achievements, he concludes. 
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I S MAN destined to be downgraded 
to the role of babysitter for com- 
puters? John Wilkinson, a_ staff 
member of the Center for the Study 
of Democratic Institutions, is afraid 
it may come to this. What with 
feedback and unpredictable secon- 
dary effects and computers’ getting 
their input from the efforts of other 
computers, “the erstwhile servant 
has become or is rapidly becoming 
the master and displaying what very 
much looks like free will.” 
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Science’s exciting 


new frontier 


Nearly all the matter in the universe is in the 
plasma state. Yet it is only within the last 10 
years that scientists have begun to recognize 
how common plasma is. What they are discover- 
ing now will affect all areas of human affairs. 


by Sanborn C. Brown 


[: 1s very seldom in the life of a 
scientist that a whole new vista 
of knowledge opens up before him. 
But this has really occurred in 
plasma physics. 

In physics a plasma is defined 
as a neutral collection of electrons 
and positive ions (atoms which have 
been stripped of their electrons) 
which move around in random ther- 
mal motion. We have discovered 
that this is the most common form 
in which matter is found in the 
universe. If you go out into the far 
reaches of so-called empty space, 
or to the stars or the solar system, 
or almost anywhere in the galaxy 
except the peculiarly cold bit of 
dust we call the Earth, you will 
find matter in this ionized state, the 
plasma state. Nearly all of the mat- 
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ter in the universe is in this state, 
yet it is only within the last 10 
years or so that it has been recog- 
nized as a common state of matter. 

To bring order into a fairly cha- 
otic collection of phenomena, I re- 
fer you to the graph on page 85 in 
which the nature of matter is de- 
fined in terms of two variables: the 
density of electrons per cubic meter 
and the temperature at which these 
electrons are to be found. This dia- 
gram shows the various areas cov- 
ered by plasma physics. 

Let us begin in the lower left- 
hand corner of this diagram. If we 
get to very cold electrons and to 
very transparent matter, we are in 
interstellar space, including any 
nebulae we find in a study of the 
sky. It has not been very long since 
all our information about the inter- 
stellar space came from visual tele- 
scopes. Collections of charged par- 
ticles such as electrons and hydro- 
gen nuclei, which are dancing 
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around in space, but which are still 
held together by their mutual gravi- 
tational attraction, are not neces- 
sarily visible optically but may be 
visible by radio telescope. We call 
these collections “stars.” 

Interplanetary space, that is, 
space within our own solar system, 
which on the average happens to 
be kept warmer because we have 
the hot sun in our vicinity, reaches 
temperatures of around 10,000 de- 
grees K. In interplanetary space 
the number of particles per cubic 
meter, except when we actually get 
to the surface of a planet, is fairly 
small, between a million or perhaps 
10 million particles in each cubic 
meter. This is fairly transparent 
space. The interplanetary plasmas 
are of extreme importance to mod- 
ern science because it is through 
this medium that we must travel if 
we are to go out any distance from 
the surface of the earth. The physi- 
cists and engineers who are involved 
in space research are studying the 
mechanisms and the interactions of 
the plasma state in these interplan- 
etary regions. 

Perhaps the one astronomical 
area that has been studied the most 
is the Earth. Around it there is a 
charged blanket resulting from the 
fact that the atmosphere attached 
to the earth is being bombarded by 
solar radiation and the solar radia- 
tion produces a plasma from the 





Prof. Sanborn C. Brown is associate 
dean of the Graduate School at the 
Massachusetts Institute of Technology. 
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Chart (right) shows the relationship of 
various types of plasma in terms of the 
temperature of their electrons and the den- 
sity of electrons per cubic centimeter. 


neutral gasses which make the earth 
habitable. This layer is called the 
ionosphere and always insulates us 
from the outside space. This plasma 
blanket around the earth has been 
well known for a long time. It is 
relatively cold, 1,000-10,000 de- 
grees K, and the electron density 
can get fairly high, up to about 
1019-101! electrons per cubic meter. 

Very interesting and important 
phenomena occur as a result of this 
ionospheric blanket. Well known 
to radio engineers is the fact that 
you can bounce radio waves off the 
ionosphere. 


Belts of plasma 


Recently the newspapers have 
been full of another phenomenon 
which was predicted theoretically 
long ago but actually found experi- 
mentally only a few years ago when 
we started sending up rockets and 
high-altitude balloons. This has 
been called the “Van Allen Belts.” 
These belts are areas of plasma con- 
centration which have been caught 
in the inhomogeneous magnetic 
field around the earth. If you put a 
moving electron in a magnetic field, 
it has a-tendency to go around in a 
circle, the diameter of which is in- 
versely proportional to the mag- 
netic field. If a charged particle. is 
high above the earth somewhere 
near the equator, where the earth’s 
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Generating stations will have no moving parts. 
They'll use plasma produced by either nuclear 
power, fission heat, or chemical reaction. 


magnetic field is not very strong, 
it goes around slowly in a big circle, 
but as it gets closer to the pole, 
where the strength of the magnetic 
field is greater, it must move in 
smaller and smaller circles, In 
shortening the radius of the circle, 
a radial force is applied, and in 
conserving its angular momentum 
the particle speeds up so that it 
not only moves in tighter spirals 
but goes around the tighter spirals 
more rapidly. In the Van Allen 
belts, the plasma particles are 
caught in a gigantic “magnetic mir- 
ror.” As these ions and electrons 
approach the poles, they are wound 
in tighter spirals, but as they ro- 
tate faster in smaller circles they 
conserve energy by moving more 
slowly toward the poles. In fact, 
they actually slow down and stop, 
and are then reflected by the mirror 
into reversing their directions. They 
go back and forth, caught in the 
Van Allen belts. 

The mirror effect is not perfect, 
and the charged particles leaking 
out the ends of the Van Allen belts 
cause the northern lights, or the 
aurora borealis. This electrical dis- 
charge is the visible indication of 
the ionosphere, or the charged plas- 
ma, escaping out the ends of the 
Van Allen belts. 

Our very existence depends upon 
our greatest plasma source, the sun. 
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Its energy comes from the process 
we call thermonuclear fusion. Two 
heavy hydrogen nuclei are fused in 
such a way that helium is formed. 
There is energy left over which 
keeps the process going and _ inci- 
dentally keeps us warm. The whole 
process of the operation of the sun 
is a nuclear reaction occurring in 
the plasma of the sun itself. 


Early plasma sticky 


Perhaps one of the earliest plas- 
mas studied as an easy way of pro- 
ducing a neutral collection of elec- 
trons and ions was a flame. A flame 
even from a candle is not very hot, 
maybe 1,000 degrees K, but it is 
extremely dense because it occurs 
at atmospheric pressure. Chemical 
flames themselves are not usually 
studied, but many varieties of chem- 
ical or electric ‘‘torches” produce 
plasmas which are not only labora- 
tory tools for increasing our under- 
standing of the plasma state but are 
technically important tools for such 
varied operations as welding or 
chemical synthesis. 

Also meteors burn up when they 
come into the atmosphere and are 
reduced to the plasma state. Much 
of our information about meteoric 
physics and chemistry comes from 
studies of the behavior of this plas- 
ma state. 
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If you go to a plasma a little 
hotter than a flame, and a little 
denser, you come to the most com- 
mon everyday form of plasma, a 
gas discharge tube of some sort, a 
neon sign or a fluorescent light. 
Most of the original studies of the 
plasma state were done in what was 
called a “glow discharge” because 
this was a readily available way of 
producing a plasma to study in the 
laboratory. A great deal of the in- 
formation we are now gaining about 
the ionosphere, the sun and inter- 
planetary and interstellar space 
comes from studies made in the 
laboratory with a glow discharge. 

If we continue to pour more and 
more energy into an ordinary glow 
discharge, it turns into what we 
call an “arc.” Arc studies in the 
laboratory provide us with powerful 
tools for studying the behavior of 
the plasma of the sun. 

The high-pressure arcs are the 
densest form of plasma that we 
know. Here, all the material that 
is in the arc is ionized; everything 
is in the charged state. Here the 
theoretical studies are the most 
characteristic of a plasma because 
the plasma is pure, undiluted by 
unionized gas. 

Here also some very practical de- 
vices are being worked on, particu- 
larly the “magnetohydrodynamic 
energy converter.”’ In a convention- 
al turbine, gas energy is converted 
into the kinetic energy of a moving 
conductor which then generates the 
electricity by cutting lines of mag- 
netic flux, but if a gas conductor, 
a moving plasma, is used, the in- 


1964 


Science’s New Frontier 


termediate step is completely elim- 
inated. The plasma moving in a 
magnetic field produces a flowing 
current which will allow us to pro- 
duce generators without any mov- 
ing parts. There are plans for build- 
ing very large generating stations 
by this scheme in which the plasma 
is produced by either nuclear pow- 
er or fission heat, or from a chemical 
reaction. 

Making very dense plasmas and 
going a little farther up into the 
temperature region of 100,000 de- 
grees K, we find the “shock tube” 
as a plasma production device. 
When a mechanical shock wave is 
driven down a tube faster than the 
velocity of sound, the shock wave 
acts as a piston. Just as with a bi- 
cycle pump, you get heat because 
the piston is pushing against the 
gas and doing work on it, so in the 
shock tube you can produce very 
high temperatures.’ 


The heat of shock waves 


Some of the highest temperatures 
we have achieved in the laboratory 
are produced by shock ‘waves. 

Another phenomenon, which has 
been known to physicists for a long 
time but has only recently received 
attention in the popular press, ap- 
pears when we try to pull astro- 
nauts back out of interplanetary 
space through our own atmosphere. 
When a capsule comes down 
through our own atmosphere, 
it produces a shock wave ahead of 
it which is so strong that it builds 
a plasma sheath all the way around 
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the astronaut, and our communi- 
cation with the astronaut disap- 
pears. 

Physicists and engineers have 
been spending a great deal of their 
time in a search for a way of pro- 
ducing controlled thermonuclear 
fusion. We all know the sun is hot. 
At those temperatures a controlled 
thermonuclear reaction is produced. 

We would like to be able to carry 
on the same reaction in a controlled 
fashion on the surface of the earth. 
The advantages would be tremen- 
dous. For one thing we are going to 
run out of fuel to produce power if 
we keep on using fossil fuel. The 
fission fuel is rather dangerous be- 
cause radioactive products are left 
over after the reaction. If we went 


completely to fission power, we 
would eventually have difficulty in 
disposing safely of all the radioac- 
tive waste. The thermonuclear re- 
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action has no radioactive waste. It 
ends up as ordinary helium. Fur- 
thermore, its fuel is a plentiful iso- 
tope of hydrogen, found in all wat- 
er. 

Wherever human beings are, 
there is water, and you can burn 
this water to produce thermonuclear 
reactions. We know that a thermo- 
nuclear reaction works because the 
hydrogen bomb is exactly this: by 
exploding a fission bomb in contact 
with the hydrogen isotopes, you 
heat them so hot that the fusion 
reaction takes place. We would like 
to be able to do this in a controlled 
way in the laboratory; we have not 
yet succeeded. 

The plasma physicist finds him- 
self riding the leading edge of sci- 
ence. Tremendous endeavors are 
generated whose influence reaches 
into all areas of human affairs. The 
sensation is exhilarating. 
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Minerals 





WEALTH IN THE EARTH’S CRUST 


LY Geen are inorganic sub- 


stances which form most of 
the earth’s rocks or fill the cracks 
and hollows within them. Minerals 
found in the cracks of rocks have 
usually been deposited by water in 
the form of fairly pure crystals, but 
some have been forced into the 
cracks in the molten state from 
pockets of hot rock deep below the 
surface. Many of the purer minerals 
are mined for the extraction of the 
chemical elements they contain, 
those which yield metals being 
called “ores.” 

Metallic ores are usually com- 
binations of the metals with oxy- 
gen, sulfur or carbon, in the form 
of oxides, sulfides or carbonates. A 
common sulfide of iron is “iron py- 
rite.” This is found as small, heavy 
brown nodules in clay, chalk and 
other rocks; but sometimes it has 
a glint that has caused iron pyrite 
to be called ‘‘fool’s gold.” It is dif- 
ficult to prepare pure iron from 
the sulfide, so pyrite is more often 





Reprinted with permission from Sterling 
Junior Pictorial Encyclopedia of Science 
©1962 by Sterling Publishing Co. Inc. 
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used as a source of sulfur in the 
manufacture of sulfuric acid. 

Other valuable sulfides include 
the principal ore of lead, ‘‘galena,” 
and the brilliant vermilion-colored 
sulfide of mercury, ‘“cinnabar.” 
Zinc is also extracted from its sul- 
fide, the mineral being known as 
“blende,’ but another source of 
zinc is “calamine” or “‘zinc spar,” 
which is zinc carbonate. 


Where copper is found 


An important ore of copper is 
“malachite,” a brilliant green stone 
consisting chiefly of copper car- 
bonate. Copper is also found in the 
rocks as thin sheets of the pure 
metal. Gold is also found in the 
pure state, either as “nuggets” or 
as “veins” in quartz. Silver is some- 
times found in the form of pure 
silver “wire,” but it is usually ex- 
tracted from its sulfide, which 
forms “silver glance,” or from the 
chloride in “horn silver.” 

Minerals required for the chemi- 
cal industry include rock salt, of 
which great beds exist where ancient 
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salt seas have dried up and become 
buried, and “gypsum,” which is 
calcium sulfate. Gypsum is found 
as clear white crystals but also, in 
an impure state, as a massive rock 
called ‘‘gypsite.” It is ground and 
roasted to form “plaster of Paris.” 
Another valuable mineral rock is 
magnesium limestone, the stone of 
which is used in the Houses of 
Parliament in London. Magnesium 
limestone contains magnesium as 
well as lime, though ordinary lime 
is usually made from a pure lime- 


Optics 
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stone like chalk, by roasting it. 

Other important minerals include 
“nitre” or “saltpeter,” ‘fuller’s 
earth” (a kind of clay used for re- 
moving grease from wool), asbestos 
and mica. 

Kaolin, a type of clay used in 
making china and porcelain, is 
formed naturally by the weathering 
of feldspar in granite. Quartz or 
“rock crystal” is also found in gran- 
ite and many other rocks, and has 
many uses in commerce, especially. 
in glass making. 


THE SCIENCE OF SIGHT AND LIGHT 


O pTics is the study of the behav- 
ior of light, and to understand 
this it is necessary to have some idea 
of what light is. The people of an- 
cient times believed that light is 
something that comes from our eyes. 
When you look at an object, they 
thought that your eye sends out a 
sort of tentacle or feeler to light 
up the object and show it to you. 
This seems to us very absurd today, 
for we now know that light con- 
sists of electromagnetic waves, like 
those used in radio but of much 
shorter wave length, and that these 
waves travel in straight lines. 
Light waves themselves, like 
radio waves, are invisible, but when 
they are reflected from an object 
so as to enter the pupils of our 
eyes, they stimulate our nerves so 
that we see a little “picture” of the 
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object. Most ordinary objects scat- 
ter the light which falls on them in 
all directions, and the rays which 
reach our eyes have to be put in 
order before all the details of the 
object can become clear. This is 
done by a small lens, like a camera 
lens, situated in the pupil of each 
eye. 


Refraction of light 


Light waves can travel through 
empty space, for they reach us 
from the sun and stars, but it is 
hard to imagine how they leap 
across the gap of millions of miles. 
You cannot imagine waves of 
nothing, but if there is nothing in 
empty space, how do the waves 
travel? Some scientists answered 
this question by supposing that 
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space was really filled with “ether,” 
so that light waves could be thought 
of as waves in the ether. Just as 
sound needs a substance like air to 
travel through, so it seemed sensible 
to suppose that light, and other 
similar waves, needed a ‘‘medium”’ 
of some kind to go through. ~ 

No such medium has ever been 
detected, but the difficulty has 
been overcome by supposing that 
light really consists of little pack- 
ets of energy that can travel in the 
form of little tiny particles much 
smaller than atoms. They are 
called “photons,” and one of the 
problems that modern scientists are 
trying to solve is how light can be- 
have like waves and particles at 
the same time. The two different 





ideas have been joined into one sat- 
isfactory explanation, but it is such 
a complicated process that a great 
deal of advanced scientific knowl- 
edge is required to understand it. 

We have seen that shadows of 
objects, and shadows or eclipses of 
the sun can be satisfactorily ex- 
plained by supposing that light 
travels in straight lines. 

We know that light of different 
wave lengths produces different sen- 
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sations of color, and that sunlight 
is a mixture of all the colors of the 
rainbow. The atoms of many sub- 
stances are able to absorb light of 
certain wave lengths, but not others, 
and this is why some objects ap- 
pear colored. For example, when 
sunlight falls on to a green leaf, the 
leaf absorbs all the red wave 
lengths and reflects only the green 
ones. The paint on a red fire box, 
on the other hand, absorbs green 
rays and reflects red ones. 


Going millions of miles 


The fact that light is reflected 
from mirrors according to certain 
fixed rules or laws of reflection, is 
put to good use in many instru- 


1, iris; 2, conjunctiva; 3, 
sclera; 4, optic nerve; 5, 
blind spot; 6, retina; 7, eye 
muscles; 8, ciliary muscles; 
9, aqueous chamber ; 10, cor- 
nea; II, lens; 12, eyelid. 


ments where mirrors are needed. 
There are also rules or laws which 
govern the way light is bent or re- 
fracted when entering one substance 
from another. Knowledge of these 
has enabled us to construct lenses 
of various kinds for spectacles, and 
for many other instruments such as 
the microscope, telescope, camera, 
movie and slide projectors, spectro- 
scope and a host of other optical 
instruments. 
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im the news 


"Do the vital interests of the United States 
require that a high priority be given to 
landing a man on the moon by 1970?" The Am- 
erican Association for the Advancement of 
Science asked that question of 2,000 of its 


members. Of 1,134 who answered, 31 per cent 
Said yes, 62 per cent said no. Of those con- 


nected with space activities, 42 per cent 
said yes, 53 per cent said no. Most respond- 
ents thought 1975 would be more reasonable. 


Meanwhile, our space program zoomed ahead. 
Following the triumph of the Ranger 7 moon 
shot (see page 15), a series of eight space 
shots was scheduled within a month, start- 
ing with the Syncom 3 communications satel- 
lite and ending with a Saturn superrocket 
shot to place a dummy Apollo mooncraft in 
orbit. Before the Ranger 7 shot, an Atlas- 
Agena rocket placed three satellites into 
orbits up to 63,000 miles from earth. Their 
purpose: to detect possible nuclear blasts 
up to 200 million miles from Earth. 


Will an ion rocket work in space? This is a 


propulsion system in which ions--charged 
atomic particles of a fuel--are accelerated 
by electrostatic fields to provide thrust. 
Such an engine, designed by NASA, was sent 
into suborbital flight from Wallops Island, 
Virginia. It worked "extremely well". 
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While we're exploring the upper regions, 
we're not forgetting the nether ones. Four 
Navy men lived and worked for 10 days 192 
feet under the sea off Bermuda. They endured 
pressure of 86 pounds per square inch, six 
times the pressure at the surface. Their 
home was a steel cylinder whose atmosphere 
contained helium instead of much of the ni- 
trogen in air (nitrogen bubbles after it's 
depressurized, dulling the human nervous 
system). To explore the neighboring depths, 
they donned scuba gear and dropped through 
openings in the deck of the craft. One un- 
toward effect: The lightness of the helium 
prevented their vocal cords from vibrating 
fully, so they sounded like Donald Duck. 


Two new aviation gadgets promised smoother, 
safer flying. The Aerophysics Laboratory at 


Stanford Research Institute, Menlo Park, 
Calif., developed a radar system with a 
pulsating ruby laser beam to detect air tur- 
bulence even in a clear sky. And Pan Ameri- 
can World Airways said it would install a na- 
vigation system in its planes based on the 
inertial guidance principle used in space 
shots and missiles. Gyroscopes, which show 
vertical and horizontal directions, are com- 
bined with devices that measure forward or 
sideways movement; a computer figures out 
from the measurements where a plane is. 


President Johnson said the U.S. will soon 


have "the most advanced" reconnaissance air- 


craft in the world--the SR-71, from Lockheed 
,Aircraft Corp., builder of the U-2 and A-1l. 


He also announced plans for the "airborne 
equivalent of a jeep" for guerrilla warfare. 
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Science in the news 


Efforts to solve the world's water shortage 
got _a_ strong push from the White House. The 


President asked the Department of Interior 
to develop "an aggressive and imaginative 
program" to desalt water by using nuclear 
power. A recent study indicated water could 
be made available that way at competititve 
costs in coastal areas by 1975. Johnson now 
wants research translated into action. 


Also in the White House, science advisors 
were reported figuring new ways to reform 
government support for science in colleges 


and universities. Most likely recommenda- 
tion: Stop giving money to specific re- 
searchers and give it directly to the in- 
stitutions. Purpose: to allay the fear that 
the schools are losing their autonomy. 


Bodily functions and reactions made news. 
Pain-relieving phenacetin, in excessive 


doses,can damage people's kidneys. The 

Food and Drug Administration said a warning 
to that effect must appear on the labels 

of drugs containing phenacetin (the "P" in 
APC tablets)....Fat causes heart disease? 
It's doubtful, said a British nutritionist. 
Prof. John Hudkin said sugar might just as 
well be blamed. He based his finding on an 
analysis of the diets of 41 countries...Dr. 
Sheldon J. Segal of the Population Council 
and the Rockefeller Institute reported that 
hormone action can be duplicated in the uter- 
us of a rat by RNA from other rats that has 
already been stimulated by hormones. The 
finding proved an earlier theory that hor- 
mones work through RNA....A new approach in 


genetic research was suggested by Dr. Ruth 
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Sager, of Columbia University. She offered 
evidence that genes can transmit heredity 
even when they exist apart from chromosomes, 
in which they're normally carried. Her exper- 
iments bore out a theory she presented last 
year and may help us understand the mecha- 
nisms of cancer and resistance to drugs.... 
And Dr. John McLeod of Cornell Medical School 
said tests showed that a hormone drug called 
medroxyprogesteroneacetate, when injected into 
men, made them sterile for six months. 


Frozen tomatoes and avocados are just two 
examples of new products you may soon find 
in the freezer at your supermarket. The se- 
cret: The foods are sprayed with liquid ni- 
trogen at temperatures as low as-320F. In 
the superquick freezing, no ice crystals 
form as when such foods are frozen by regu- 
lar methods. No ice crystals, no mushiness. 


New hope for the world's inventors: Today, 
they must get a patent in every country in 
which they want protection. The Department 
of Commerce proposes a U.S. effort to set 
up a patent system recognized by all. 


CUSSEDNESS OF THE MONTH: The Roswell Park 
Memorial Institute of Buffalo, which has 
been investigating lung cancer, conducted 
one of the first smoking withdrawal clinics 
a year ago. Twenty men volunteered, members 
of the Institute staff. They were given lec- 
tures, nicotine substitutes and an appetite 
depressant. Five men have since moved from 
the area. Of the remaining 15, three never 
stopped smoking at all. And every one of the 
other 12 has taken up smoking again. 
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GET READY FOR THE SPACE ana SCIENCE ERA! SEE SATELLITES, MOON ROCKETS CLOSE-UP 
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‘FISH’ WITH A WAR SURPLUS MAGNET 

Go Treasure Hunting On The Bottom S a 

Great idea! Fascinating fun and 

sometimes tremendously profitable! 

Tie a line to our 5-lb. Magnet—drop 

it overboard in bay, river, lake or 

ocean. Troll it along the bottom—your ‘‘treas- 

ure’? haul can be outboard motors, anchors, 

fishing tackle, all kinds of metal valuables. 

5-Ib. Magnet is war surplus—Alnico V Type— 

Gov’t Cost, $50, Lifts over 125 Ibs, on land 

much greater weights under water. Order 

now and try this new sport. “ 

Stock No, 70,571-AD 5 Ib. Magnet. . .$12.50 Postpaid 

Stock No. 70,570-AD 31/2" Ib. Lifts 40 Ibs. $8.75 Pp 

Stock No, 70,572-AD 71/2 Ib. Lifts 150 Ibs. $18.75 "' 

Stock No. 85,152-AD 15 Ib, size, Lifts 350 Pawnee 
——— 3 


Bargain! 3" Astronomical Telescope 


See the stars, moon, phases of 
Venus, planets close up! 60 to 180 
power—famous Mt. Palomer’ Re- 
flecting type. Unusual 
Equipped with Equatorial 
finder telescop 
Included FREE: 
272-page 
ENS”: ‘‘HOW TO USE YOUR TELE- 
SCOPE book. 
Stock No. 85,050-AD . $29.95 pstpd. 
ig Telescope—up to 255 Power, all-metal 
pedestal mount. z 
Stock No. 85,105-AD. .$79.50 F.O. Barrington, N.J 


COMPUTER KIT 


Ideal introduction to the in- 
creasingly important electronic 
computer field, For bright stu- 
dents, or anyone interested in 
this new science, Demonstrates 
basic analog computing princi- 
ples—can be used for multipli- 
cation, division, powers, roots, log, operations, trig 
problems, physics formulae, electricity and magnetism 
problems, Easily assembled with screwdriver and pli- 
ers. Operates on 2 flashlight batteries, Electric meter 
and 3 potentiometers mounted on die-cut box. Answer 
indicated on dial, 20” long, 9” wide, 2” deep. 
Stock No. 70-341-AD $14.95 Postpaid 


Terrific Buy! American Model 
OPAQUE PROJECTOR 


Projects illustrations up to 3” x 
312" and enlarges them to 35” x 
30” if screen is 614” ft. from 
projector; larger pictures if 
screen is further away. No film 
or negatives needed. Projects 
charts, diagrams, pictures, pho- 
tos, lettering in full color or 
black-and-white. Operates on 115 
volt, A.C. current. 6-ft. extension cord and plug in- 
cluded. Operates on 60 watt bulb, not included. Size 
12”x8"x412" wide. Wt. 1 lb., 2 oz, Plastic case with 
built-in handle. Stock No. 70,199-AD. $7.95 Postpaid 


For Boys—Girls—Adults! 
Science Treasure Chest — Extra-powerful 
magnets, polarizing filters, compass, one- 
Wway-mirror film, prism, diffraction grat- 
ing, and lots of other items for hun- 
dreds of thrilling experiments, plus a 
Ten Lens Kit for making telescopes, ml- 
croscopes, etc, Full Instructions. 
Stock No. 70,342-AD ose ees. - $5.00 Postpaid 
DeLuxe Chest—Everything in Chest above Plus exciting 
additional items for more advanced experiments, - 
Stock No. 70,343-AD = 22+. $10.00 Postpaid 
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MAIL COUPON for FREE CATALOG “AD” 


' Completely New and Enlarged, 148 ' " 
| Pages - Nearly 4000 Bargains 


! epmuNnD SCIENTIFIC CO., 
Barrington, N. J. 
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AMAZING SCIENCE BUYS: 


-for FUN, STUDY or PROFIT 


Make Your Own Astronomical Telescope 
ant : GRIND YOUR 
OWN 
ASTRONOMICAL 
MIRROR 
Kits contain mirror 
blank, tool, abrasives, 
SEX: diagonal mirror and 
eyepiece lenses. You build instruments ranging in 
value from $75.00 to hundreds of dollars. 
Stock # Diam. Mirror Thickness Price 
70,003-AD 44" %” $ 7.50 ppd. 
70,004-AD 6” " 11.95 ppd. 
70,005-AD 134” 19.50 ppd. 
70,006-AD 13%” 30.75 
70,007-AD Ye” 59.95 
——____ 
Perfect For Plant, Lab, Hobby Home 
: NEW LOW-COST KIT TO BUILD 
PHOTOELECTRIC DEVICES 


Dozens of practical applications for 

this - low-priced photoelectric kit. 

Make a photoelectric counter for en- 

trance ways or conveyor belts, 

light-actuated door opener, light- 

meter, transmitler power output 

indicator, countless circuit designs 

possible. Includes: 3/T-4 CdS pho- 

toconductors (1/” diam. x 1/2” lg.), 

mounting bracket, Sigma  AC-DC 

“relay (2 amps resistive load). 22K- 

Ohm, 1-watt resistor and a 52-page booklet defining 
19 different projects, 

Stock No. 60,441-AD ...... - $10.45 Ppd. 


f.0.b. 
Barrington 


SOLVE PROBLEMS! TELL FORTUNES! PLAY GAMES! 


NEW WORKING MODEL; 
DIGITAL COMPUTER 


ACTUAL MINIATURE VERSION 

OF GIANT ELECTRONIC BRAINS 

Fascinating new see-through model 

computer actually solves problems, =a 
teaches computer fundamentals. Adds, subtracts, mul- 
tiplies, shifts, complements, carries, memorizes, 
counts, compares, sequences. Attractively colored, rig- 
id plastic parts easily assembled, 12” x 3IQ"” x 434", 
Incl. step-by-step assembly diagrams, 32-page instruc- 
tion book covering operation, computer language 
(binary system), programming, problems and 15 ex- 


periments, 
Stock No. 70,683-AD or +++..$5.00 Ppd. 
—_— 
oe 7 x 50 MONOCULAR 
MAKES INEXPENSIVE, 
LIGHTWEIGHT 
TELEPHOTO SYSTEM 


c FOR ANY CAMERA 
Optimum in optical performance, Field of view at 
1000 yards is 376 feet. Relative light efficiency is 75. 
Exit pupil measures 7mm. Has socket to attach to 
photographic tripod, Includes telephoto adapter which 
fits monocular eyecup—accepts the Series V adapter 
ring so can be used with any camera, especially refiex. 
Precision, Japanese made, Approx, 16-oz. 

Stock No. 70,639-AD.... $17.50 Postpaid 
ADAPTER RING ONLY, for adapting monocular to any 


camera. 
Stock No. 40,680-AD..............$1.50 Postpaid 
—— 

WAR SURPLUS ELECTRIC GENERATOR 

5 Brand new Signal Corps Gen- 

: erator for endless experiments, 

_ electrical users, demonstra- 

tions. Generates up to 90 

volts by turning crank. Used 

in high impedance relays, 

Ring bells. Or charge ground 

and bring up night crawlers 

" ‘ : for fishing bait. Has 2 Alnico 
Magnets. Wt. 2 lbs. Cost to Govt, $15.00. 

Stock No. 50,225-AD -$6.95 postpaid 

Same type generator, mounted, with light, as elec- 


tricity demonstrator. 
Stock No. 50,365-AD seeseeeees $UL95 postpaid 


ORDER BY STOCK NUMBER .SEND CHECK OR MONEY ORDER. SATISFACTION GUARANTEED! 


EDMUND SCIENTIFIC CO., BARRINGTON, N. J. 





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































It just looks like a plane. The M-2 wingless glider will taxi space crews from satellite 
stations in space directly to home base, landing even more slowly than an airliner. 


The plane that isn’t 


LYING TAXIS from space may 

have a lot in common with the 
earthbound kind. They may sport 
twin tailfins and have just as many 
wings — none. 

NASA is planning for when earth- 
orbiting space stations will need 
routine crew changes. It wants to 
avoid a complex and expensive mid- 
ocean recovery for every shipment 
of stale astronauts, so it has been 
developing two compact little taxis, 
the M-2 and the HL-10, to fly direct 
from space to home base. After a 
taxi has entered the atmosphere, it 
could be glided to any spot within 
1,000 miles. 

A preliminary version of the M-2 
is 20 feet long, made of plywood 
and weighs 1,140 pounds. The glid- 
ers have a blunt nose for reentry, 
because a sharp nose would melt 
from air friction. Since they must fly 
after reentry, the gliders would 
ordinarily have wings, but like a 
sharp nose the sharp edges of wings 
overheat as well as add surface area. 
The more surface area the craft 





have, the more heat they generate. 
The solution: no wings. 

Instead, the whole body is shaped 
to give lift. This saves weight and 
encloses the most useful space in 
the least surface area. 

Next year, new versions will be 
dropped from 45,000 feet. The old 
plywood M-2 has already been 
dropped onto Rogers Dry Lake, 
Cal., from 10,000 feet. It floated in 
at 80 mph and rolled to a stop in 
less than the length of a football 
field. Wings? Who needs them? 
HL-10 wingless glider drops from a pylon 


under the wing of a B-52 at 45,000 feet 
in this drawing of tests set for 1965. 


, 
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American Basic Science Club’s MASTER LAB ..-a 


HOME SCIENCE LAB AND COURSE 


You Get ALL the Following Equipment in 9 Monthly Kits 


ent for bosic electrical experiments with 
Wheatstone Bridge (measures resistance), Magnetizer ond 
De-magn Thermocouple, Potentiome! 

Continuity Tester, Extinction Voltmeter, 

Solenoid Coin Tosser, Electromagnetic 

Relay, Neon Lamp, Galvanometer, 

Induction Coil, Resistors, Chemicals ond 

Electrodes for Plating and Electrolysis 

FOR SAFETY a step-down Isolation 

Transformer provides required current. ¢ 


{Available as a Separate Unit for $8.95 Postpaid) 


All the equi 
< 
* 


A Neon Lamp thot flashes ot intervals you can synchronize 
with the speed of rotating or vibrating objects in order 

to “freeze” their motion to permit close study and giz”, 
checking frequencies ond RPM. Flashes are timed & 
by a high speed Oscillator. Operates on the Master Sait 
Lab DC Power Supply. (When bought os a seporate Be 

unit uses a 90 V Battery that is included in unit price.) ‘ 
{Available as a Separate Unit for $7.95 Postpaid) 


: 


Photocell, Ele 
Mount, Features automatic 
circuit operation, Sensitivity Control, Plug 
in Outlet for controlled circuit, Use for 
alorms, counters, etc. Operates on 115V 
J AC. A basic unit for mony exciting 
experiments. 


Separate Unit for $8.95 Postpaid) 


Crystal 


Electronic Computer multiplies, divides, colculates powers, 
roots, logarithms. Set up the problem on the scales of two 


Tinear potentiometers and find the answer by listening for <— 


the null point on the third potentiometer. More 
\ accurate, educational, and practical thon similor 
computers that self for several times the price, 


{Available as a Separate Unit for $4.95 Postpaid) 


Excifing optical projects for the study of light. Equipment 
includes: five Precision Len Polarizing Filt 
Diffraction Grating, Mirror, ping Tubing, 

Lens Mounti, Tube Holders and Brackets. 

All the ports and instructions to build a Microscope 

Camera Obscura, Camera Lucida, Polariscope, 

‘ond many other optical devices. 


{Available as a Separate Unit for $5.95 Postpaid) 


JA PRECISION 35MM ENLARGER .. . horizontal type 
jwith twin condensing lenses and 3" F/L projection 
lens, Produces quality enlargements up to 

Contact Print Frame takes negatives up 31% '"x4 Ys" 
3 Plastic Developing Trays, Neon Sofelight, Tr 
‘Thermometer, Film Clips, Developing Chemicals, 
Printing and Enlarging Paper and Darks 

Ibook. Make quality enlargements for 6¢. 
prints for only 2c. 


{Available as a Separate Unit for $9.95 Postpaid) 


onic Amplifier, Relay, large Condehsing 
‘on-or-off" of holding # 


SHORTWAVE AND BROADCAST RADIOS. 3-tube regenerative 
circuit. Uses 115V AC house current. Complete with headset. 
CARBON MICROPHONE and 2-stage AUDIO AMPLIFIER 
RADIO TRANSMITTER for code or voice. 

DC POWER SUPPLY (Power transformer, Vacuum 

Tube Rectifier and 20-20 mfd. capacitor filter 

circuit} converts home AC to the DC 

required for electronic experimenting. 


RIPPLE TANK WAVE GENERATOR with 


variable frequency. Produces standing 


waves, nodal lines, etc 
Invaluable in understanding wave theory-~ Sat 
CODE PRACTICE OSCILLATOR with manual “'Steps to a 
Ham License." All you need to poss the FCC Ham License Exam. 
SIGNAL TRACER, SOLDERING IRON ond CONTINUITY TESTER. 
Valuable trouble-shooting tools. Use explained in accompanying 
manual, ““Simplified Radio-TV Servicing.” 
‘Trouble A COMPLETE ELECTRONICS COURSE 
Shooting You really leorn electronics with this. exciting, 
learn-by-doing course, No Experience Necessory. 
Bosic enough for beginners—rewarding enough 
oe for the “pros”. 
A VALUABLE ELECTRONICS 
Containing parts by RCA, MALLOR) 
GE, CENTRALAB, STACKPOLE, TRIM, CINCH and 
other reliable manufacturers. Retail value of 
these electronic parts is more than 25 DOLLARS! 
(Available as a Separate Unit for $17.80 Postpaid) 


jection-type" Camera tokes and prints pictures 

of subjects mounted on microscope slides. Enlarges 

up 10 100 times. Takes the place of microscope, 

‘camera ond printer. No other equipment needed. 

Includes: Developing Trays, Chemicals, Paper, 

S Microscope Slides and Safe Light. Uses stondard 
sizes of regular roll film. 


rhetasos 
(Available as a Separate Unit for $6.95 Postpaid) 


| Has interchangeable projection assemblies — 


one for standard 35MM slides, and the other, 
with greater magnification, for microscope 
slides. Comes with 140 watt GE Projection 
Lamp, Large Twin Condensing Lenses for extra 
brightness, sturdy Steel Housing with inner 
chimney ond baffle for cool operation. 


(Available as a Separate Unit for $6.95 Postpaid) 
The ‘TRANSMITTER consists of a Light Source, a Modulating . 
tor Diaphragm and an Optical Projection 
System. The RECEIVER is a Two-Stage Audio 
x 
ond causes the original 
sound waves to be repro- \ 


, controlled by a Photo 
electronic Cell that catches 
duced in the headphone. Talking on a Light Beam 


the projected light beam 


{Available as a Separate Unit for $14.95 Postpaid) 


ATOMIC CLOUD CHAMBER WITH PROJECTOR ILLUMINATOR. See 
the vapor trails of alpha ond beta particles, and of cosmic rays, 
SPINTHARISCOPE. Shows exploding atoms. > 
ELECTROSCOPE — metal housed with Seale 

ond Magnifying Viewer. Measures back- 

ground radiation and tests sample sources, 

SAFE RADIOACTIVE MATERIALS. Alpha Source 

in handy container and Uraniym Ore. 

Full instructions and explanations open up| 

the fascinating field of nuclear’ physics. 


(Available as a Separate Unit for $6.95 Postpaid) 


Analyze spectra of glowing gases. See and 
identify the Fraunhofer Lines. A quality 
instrument featuring on easy-to-read bi 
in scale and a powerful condensing system 
for a bright spectrum. Equipment includes 

| Burner ond a 2 Watt Neon Spectral 
jer theory and use, 
(Available as a Separate Unit for $5.95 Postpaid) 


Science, Accessories include Invisible Ink, Tract 


TEA Powder, Fluorescent Crayons. 
(Available as a Separate Unit for $6.95 Postpaid) 


140 watt filter type UV LAMP. Heavy metal cabinet, 
6 Foot Cord, Rotary Switch. Produces dazzling color 
effects with invisible black light. Has many uses 
in the fields of Mineralogy, Crime Detection ond 


= A practical Transit. 6X erect image telescope with 
Range Finder Reticle for measuring remote distances 
‘and heights. Vernier reading for both horizontal and: 
vertical scales. Leveling Head with Thumb. Screw 
Adjustment and Spirit Level. Clamps under head 
hold wooden legs of Tripod. (legs not included) 
Instructions cover elementary surveying, range-finding, 


(Available as a Separate Unit for $5.95 Postpaid) 


yy 


30X erect image. Extends to 30” length. Five 
ground and polished Lenses. Ramsden Eyepiece. 
Sturdy Equatorial Mount makes it easy to fol- 
low the movement of heavenly bodies. Mount ¥ 
has fittings for wooden legs that complete yz 


the tripod {legs not included). 
(Available as a Separate Unit ‘for $4.95 Postpaid) 


VANE 

board show wind speed and direction. Operates 
‘on less than 1 cent per month, Safety Power Cord | 
makes all connections safe. 150 ft. of Lead-in Wire. 
Plus — Air Tank Barometer with 4 ft, indicator col 
umn. Sling Psychometer measures relative humidity. 
Rain Gauge measures rainfall to 1/100 inch. ALSO 
Cloud Chart, Weather Map and Forecasting Manual 
—ca complete set-up for amateur meteorology. 


(Available as a Separate Unit for $7.95 Postpaid) 


9 KIT MASTER LAB Includes ALL the Equipment for ALL the Above...only> = ge 


pete) WITH 


COUPON 


seno > 


ONLY ONLY 


MULTI-USE DESIGN—A MASTER LAB FEATURE 
All the above equipment, as separate units, adds up to over $13000 


How can the 9 kit Master Lab have it all for only $3755 ? 

For example: The Slide Projector quickly and easily 
converts into the Photo-Enlarger, Spectroscope, Cloud Chamber Illuminator, ete, 
Similarly, the Transit Head doubles as a Telescope Mount. Such multi-purpose design 


Multi-use design is the answei 


makes possible an all-science lab at an unheard-of | 


PAY S$ 


KIT-A-MONTH. 


ow price. Multi-purpose design is 


used only where it is advantageous. For example, it is NOT used in such applications 


as the permanently-mounted weather instruments, where it would not be practical. 


95 p.us POSTAGE FOR EACH OF THE 9 KITS. 
CANCEL ANY TIME YOU WISH — MONEY BACK IF NOT DELIGHT 


* You may return any 


KIT-A-MONTH— OR ALL AT ONCE 
Get Master Lab on either plan (see cou- 
pon). You may start with the Kit-A-Month. 


SEPARATE UNITS ALL GOOD BUYS 
You can order any of the individual units 
and be sure that it is a quality item and 


ONE-A-MONTH 
D 


.- THE EASY WAY TO A WONDERFUL LAB! 


* You take only as many kits as you wish—no obligation 


and receive full refund. 


These ‘No Risk’’ assurances because we know. . : 
you'll be amazed and delighted. The first kit will 
convince you that you want the Master Lab. 


Send $2 today — get your first kit on its way! 


i 
1 CJ Start sending me the MASTER LAB in 9 monthly kits. 


the best value in its field. The Master Lab, 
however, is the “buy of buys” and every 
science-minded person should try it. 


plan, and at any time get the balance of 
the 9 kit series in one shiprnent by sending 
$3.95 for each of the unshipped kits. 


NO EXPERIENCE NECESSARY — IT’S EASY! IT’S FUN! 
The easy-to-follow, learn-by-doing instructions enable any interested person to complete 
all the projects without difficulty. The 9 instruction manuals and 6 auxiliary textbooks 
are expertly written, clearly illustrated, excitingly different. Over 480 pages. Over 
270 illustrations. A real science course for a solid science background. 


ACCLAIMED BY EDUCATORS FREE with first ki 


BERR cai IN el afar | hed oral eliage MYSTERY 
th SHOCK BOX 


laboratories. The number of- concepts presented, and. the 
clarity and concreteness of their development is omozing. Youle ts koa oven 
if you return the kit 


R. M. HELM, Prof, of Physics 
Eos! Carolina College, Greenville. N. C. for full refund 


1 I enclose $2.00 and will pay $3.95 plus COD postage on 
1 receipt of each kit. | may cancel unshipped kits at any time. 
1 (] Send me complete MASTER LAB (all 9 kits) in one shipment 
I | enclose $37.55 Full Payment, Postage Paid. 

1 (] Send me only the. 


. l enclose $_ 


Unit. 





, Full Payment, Postage Paid. 


: NAME. 
ADDRESS. 
1 CITY & STATE 
AMERICAN BASIC SCIENCE CLUB. INC 


501 East Crockett St., San Antonio, Texas 78202 














